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GAS PURIFICATION IN THE MEDIUM-SIZE GAS PLANTS OF 
ILLINOIS 

By W. A. DUNKI-KY and C. E. Baknes 

PURPOSE OF THE INVESTIGATION 
For several years, the Illinois State Geological Survey Division, the 
Engineering Experiinent Station of the University of Illinois, and the U. S. 
Bureau of Mines have been carrying on a cooperative investigation of coal 
and coal-mining methods in the central district, vrhidi includes the states 
of Illinois and Indiana, and the western end of Kentucky. One division 
of the main investigation is the use of coals of this district in gas manufac- 
ture. A number of bulletins have been published (see Inside rear cover), 
dealing with various phases of this subject. Gas purification, the topic 
discussed in the present bulletin, is a phase of the subject which has an im- 
portant bearing on the use of central district coals in gas manufacture with 
the existing equipment and operating methods. 

One of the chief problems confronting the gas operator in using coals 
of the central district in place of gas coals from Pennsylvania, West Vir- 
ginia, and eastern Kentucky, is the increased amount of sulphur which 
must be removed from the gas before distribution. This increase may be 
small or large, according to the particular coal used, but even the central 
district coals of lowest sulphur content usually contain more sulphur and 
yield more to the unpurified gas, whether coal-gas or water-gas, than do 
the best low-sulphur gas coals from the regions mentioned, or the cokes 
made from those coals. 

Recognizing this condition, it was decided to make a study of existing 
purifying conditions in the gas plants in Illinois, to ascertain to what extent 
the use of low-sulphur central district coals would overload the purifying 
equipment now installed, and where changes in equipment, operating 
methods, or purifying materials might be necessary to enable the various 
plants to purify the gas from central distria coals economically, should 
other conditions make a more extended use of these coals desirable. 

Inspection of Gas Plants 

TTie problem of studying Illinois gas-purifying conditions was 

assigned to W. A. Dunkley, gas engineer of the State Geological Survey 

Division, and an inspection trip was made by him to sixteen gas plants. The 

plants visited comprised neariy all of the medium-size plants of the State, 

(T) 
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8 Gas Purification in Medium Size Gas Plants 

including the suburban plants of Chicago. The urban plants of Chicago 
were not Studied at this time, since it was felt that on account of their 
large size and special conditions, they might have problems which were not 
typical of individual plants in smaller cities. 

Nature of Data Collected 

In visiting the various plants an effort was made to secure as detailed 
information as possible in the time available, regarding load factor, size 
and arrangement of equipment for cleaning and purifying the gas, gas 
storage capacity, fuels used, and purifying methods employed. A few 
simple tests were made in each plant to detemiine the sulphur content of 
the unpurified gas and the amount of tar entrained in the gas entering the 
purifiers. Samples of spent purifying material and unused material were 
collected wherever possible, in order that information to be gained from 
chemical analysts of these materials might supplement the information 
available from inspection of the plants and conversation with the operat- 
ors. At all stages of the inspection, hearty cooperation was given by the 
gas men interviewed, and much interest was manifested by them. 

With the opening of the college year, 1919-1920, at the University of 
Illinois, C. E. Barnes, research graduate assistant in gas engineering at the 
University, was assigned to assist Mr, Dunkley in this study. Mr. Barnes 
devoted most of his time to the analytical work involved in studying the 
purifying materials collected during the inspection of the various plants. 

A summary of the results of these studies and a statement of the con- 
clusions that seem warranted follow : 

SUMMARY 

To summarize briefly, the following purifying conditions were found 
to exist in the plants inspected : 

1. Low-sulphur eastern gas coals were being used in practically all 
of the coal-gas plants inspected. These low-sulphur coals, together with 
the considerable percentages of water-gas made in most of the plants, gave 
an average H.S content in the gas entering the purifiers of only 250 grains 
per 100 cubic feet. 

2. Six of the eight straight water-gas plants inspected were using 
low-sulphur Illinois or Indiana coals for generator fuel. The average 
H;S content in the unpurified gas in the water-gas plants was 140 grains 
per 100 cubic feet. 

3. In spite of the generally low sulphur-content of the gas to be 
purified in all the plants, 75 per cent of the water-gas plants and 50 per 
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Summary 9 

cent of the mixed-gas plants had maximum hourly gas productions in 
excess of purifier capacities. The computed overloads varied from I1.S to 
177 per cent, 

4, Only two water-gas plants and one mixed-gas plant had average 
hourly productions in excess of purifying capacity. 

5, Overload in most cases was due to lack of uniformity of load on 
the puriliers. This in turn was due to the sharp peak load and insufficient 
holder capadty. In some cases the load could probably have been maten- 
ally reduced by a little more attention to the rate of pumping gas through ' 
the purifiers. 

6, Tar in appreciable amounts was found in the gas entering the 
purifiere in nearly all the plants inspected. The spent oxide from all the 
plants contained some tar- The average tar content of spent oxides from 
water-gas plants was 6.9 per cent and from mixed-gas plants 3.6 per cent. 
Tar seemed to be chieHy responsible for low sulphur absorption in some 

7, The spent oxides from mixed-gas plants had an average sulphur 
content of 37.4 per cent, and those from straight water-gas plants had an 
average sulphur content of 21.7 per cent. Overload and tar seemed to be 
mainly responsible for these conditions in some cases. In other cases, 
operating methods seemed to be the cause of these low absorptions. 

8, Revivification in place was practiced by most water-gas plants but 
b)- few mixed-gas plants at the time of inspection. Only one plant revivified 
oYtde in the off-box. Little trouble was reported in that plant as a result 
of the practice, and the operating costs were low. 

9, Though several purifying installations are arranged (or reversible 
Cas flaw, there seems to be little effort to realize the fullest advantage 
from this arrangement. The same is true of rotation of boxes, 

10, Few operators keep purifying records from which actual per- 
formance of a particular batch of oxide or method of operation can be 
dcHm'tely determined, 

11, Few operators make any systematic quantitative tests on their 
puriBers to determine performance of the individual oxide batches. In 
wveral plants where the necessary testing apparatus is available, it is 
seldom used. 

12, It seems that the greatest opportunitj- for immediate improve- 
ment in purifying conditions rests in the establishment of a simple but 
regular testing routine, together with better purification records. The 
analysis of fouled oxides for sulphur and tar, even If done by an outside 
laboratory, would, it is believed, be worth while. 
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10 Gas PuRiFiCATtoN in Medium Size Gas Plants 

13. Total purification costs for the year 1919 varied in the plants 
inspected from 0.5 cents to 2.25 cents per 1,000 cubic feet of gas purified. 
Careful operation and good facilities for the handling of oxide were 
apparently responsible for low costs in several cases where the equipment 
was overloaded. Different conditions prevailing in different plants pre- 
clude the possibility of drawing comparisons as to the effects of load, etc., 
on costs. 

14. Few different oxides are used in the plants of the State. It is 
believed that more experimentation on the part of gas companies, to find 
materials best suited to particular conditions, would be advantageous. 

15. The use of low-sulphur Illinois and Indiana coals as water-gas 
generator fuels is general in the water-gas plants of the State. Though 
the sulphur content of the resulting unpurified gas is in some cases double 
that of gas from low-sulphur eastern colies, the computed capacities of the 
purifiers is but slightly less in the former case. 

16. Low-sulphur Illinois coals in coaUgas manufacture might de- 
crease computed purifier capacities by 25 per cent in some cases, as com- 
pared with the gas coals in use at the time of inspection. This decrease 
might be offset in a measure by more attention to selection of oxides, by 
making the load on the purifiers as uniform as possible, and by more 
attention to tar removal and purifying operation. 

17. In several cases it appears that ciials of higher sulphur content 
could be handled if existing equipment were rearranged and made more 
flexible in operation. In a few cases additional purifying apparatus is 
badly needed. 
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The Purifying Process II 

THE PURIFYING PROCESS 

The purilication of gas, by which in the narrower sense is meant the 
rnno\al of the sulphur present in the (orm of hydrogen sulphide (H.S), is 
accumplishcd by the same process in nearly all the gas plants of the United 
Slates. It was discovered about 35 years ago that hydratcd oxide of iron 
was 3 much more economical absorbent for this sulphur compound than 
slaked lime which had been in use since the beginning of the gas industry. 

Oxide of iron does not remove sulphur compounds other than HjS 
present in the gas, but since the gas from most American coals does not 
usually contain any excessive amount of these other sulphur compounds, it 
followed that purification with hydrated oxide of iron was adopted almost 
universally within a fen' years after its initial use for this purpose. 
Hydratcd wxide of iron, when of good quality, not only absorbs a large 
amount of hydrogen sulphides, but also, after sulphiding, if exposed to the 
action of the oxygen of the air, undergoes a process of regeneration 
whereby iron oxide is again fonned by oxidation of a considerable portion 
of the iron sulphides present, free sulphur being liberated. This process is 
usually called revivification by gas operators. After revivification the 
material is again in condition to be used for purifying gas. Alternate 
sulphiding and revivification may be carried on until, with favorable con- 
ditions, the material may contain 50 to 60 per cent of sulphide. It is then 
usually incapable of absorbing more hydrogen sulphide on account of the 
i"l<'KE'ng action of the free sulphur and the formation of more or less inert 
iron compounds and is replaced by new material. 

The chemical reactions involved in the sulphiding and regenerating, 
or rcvivifyinK, processes are not known with absolute certainty. Various 
chemical equations have been written expressing the probable final reac- 
tion«, but it is likely thnt many secondary reactions really take place which 
arc decidedly more complex than those given in the text books. Since it is 
the intention to confine this bulletin to the practical working phases of the 
purifyini! process, no attempt will be made here to repeat these equations 
or to go deeply into the theory of the reactions. The re;ider is referred to 
the literature of gas manufacture and chemistry for existing information 
on this subject. 

FACTORS AFFECTING PURIFICATION 
Efficiencv and economy in gas purification depend upon three tnain 
factors — equipment, operating methods, and purifying material. The 
effcti of each of these factors is more or less determined by existing plant 
conditions. Perhaps the most important condition affecting plant condi- 
tions U the load factor. Load factor as applied to purilic.ition wiP here 
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12 Gas Purification in Medium Size Gas Plants 

be designated as the relation between the volume of gas passing through 
the purifying equipment during the hour of maximum production and the 
rated hourly capacity of that equipment, as determined from its dimensions 
and from practical and theoretical considerations pertaining to operation 
with the usual purifying materials. 

Formulas for Gas Purifiers 

Since the advent of the gas industry, nearly 20 formulas have been 
propounded for the dimensioning of gas purifiers. Many of these were 
based upon the use of slated lime, the predecessor of hydrated oxide of iron 
for purification. Many arc indefinite in their terms and include an insuf- 
ficient number of factors to make them really applicable to present condi- 
tions. l"hc formula of the Stecre Engineering Company^ of Detroit, 
which appeared about a year ago, is perhaps the most complete of all, and 
while there are still factors which will probably have to be introduced or 
changed in it when our knowledge of these factors becomes more complete, 
the formula is very useful and has been used in the computations of this 
bulletin. For the convenience of readers, the Steere formula and some 
information regarding its use are given in Appendix A. 

Design of Equipment 

In designing purifying equipment for a given plant, a number of 
things must be considered. One of the most important is the output of 
the plant, both present and prospective. In spile of electric competition, 
the output of most gas plants is growing rapidly; in fact, many companies 
are e.xpericncing difficulty in keeping up with the demand for gas. It is 
important, therefore, to make the purifying equipment of ample size, but 
at the same time the investment is heavy and the interest on a greatly 
oversized equipment may offset to a considerable extent the operating 
advantages which might be derived from extra large capacity. 

Load Factor , 

Another factor to be considered is the distribution of load during the 
day. The rate of output of most plants is far from uniform. Indeed, it 
is not unusual for some plants to put out 10 per cent of their daily produc- 
tion during the hour of maximum load. And since storage capacity has 
not usually grown apace with output, it is frequently necessary to generate 
and purify the gas practically as fast as it is sent out. From the Jigures 
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MAXIMUM HOtatY PURIFIER CAPACITY— M CU. PT "f 
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14 Gas Purification in Medium Size Gas Plants 

obtained from the inspection of 16 gas plants of Illinois, of which 8 made 
straight water-gas and 8 mixed coal- and ivater-gas, it was found that the 
maximum volume of gas purified per hour in water-gas plants varied from 
4.5 per cent to 1 1.2 per cent of the maximum daily output, with an average 
of 7 per cent; and in mixed-gas plants from 3.6 per cent to 9.3 per cent, 
with an average of about 6 per cent. Since the complete absorption of 
hydrogen sulphide from the gas by iron oxide takes a measurable time, the 
purifiers must be so designed that even at maximum rate of flow there will 
be ample time of contact between gas and oxide, even when the oxide is 
partially sulphided and inactive. As the laws of nearly every state require 
that the gas leaving the gas plant must at all times be free from any appre- 
ciable amount of hydrogen sulphide, the gas manufacturer must comply 
with this requirement by whatever means he may. Oftentimes when the 
purifying equipment is heavily overloaded or fuels run considerably higher 
in sulphur content that usual, compliance with the law is difficult and 
costly. 

As an economic matter, the purifiers must be so designed that they 
will hold enough oxide to completely purify the gas at the maximum rate 
of flow for a sufficient time so that it will not be necessary to handle the 
oxide too frequently. It is desirable that the oxide be allowed to remain 
in the purifiers long enough between revivifications so that it will absorb 
a reasonable amount of sulphur. The labor cost of handling oxide is one 
of the heaviest items of purification cost, and it is therefore desirable that 
an oxide take up a maximum amount of sulphur with the least cost of 
handling. This can be done by making the purifiers large enough, due 
consideration being given to investment charges. 

Sulphur Content of Gas 

The sulphur content of the gas to be purified is another factor to be 
considered. The gas industry has always been a particular customer in 
the purchase of coal, and the sulphur content has always been an important 
specification where there was otherwise little choice between coals. Good 
gas coals heretofore have' contained not exceeding one per cent of total 
sulphur, and frequently the content of sulphur has been only .5 or .6 of one 
per cent. The decrease in supply of such superfine coals has caused gas 
operators to look about for possible new supplies, but while the industry 
will probably have to be reasonably particular so long as present purifying 
methods are in use, it will probably he ncces^sary to use ciials of hlfther 
sulphur content than would heretofore have been considered expedient. In 
water-gas not only the sulphur content of the generator fuel, but also the 



FAcroRS Affecting Purification IS 

Milphur in the enriching oil must be considered. Purifying equipment 
consequently ivill have to he designed with these matters in mind. 

The maximum permissible rate of gas flow through a system of 
purifiers docs not vary inversely as the hydrogen sulphide content of the 
gas to be purified. Figure 1, which is plotted from the Steerc formula, 
shows the relation existing between maximum hourly rate of gas flow 
through the punRers and the hydrogen sulphide content of the gas. The 
curve represents the maximum hourly purifying capacity with various con- 
tents of hydrogen sulphide of a plant which would have a capacity of 
lOU.OOO cubic feet of gas per hour, if the gas to be purified contained 200 
grains of hydrogen sulphide per 100 cubic feet.* It wilt be noted that if 
the sulphur content is multiplied by 5, giving 1,000 grains per 100 cubic 
feet, the capacity is reduced from 100,000 cubic feet to 66,500 cubic feet. 
Capacity in this sense pertains, of course, to the hourly rate of gas flow 
permissible, not to the capacity of the oxide for absorbing H.S. If the 
oxide in the purifiers could be completely fouled in either case, it is evident 
that five times as much gas containing 200 grains of H.S could be purified. 
It is evident, therefore, that the permissible rate of gas flow through the 
purifiers is not directly proportional to the absorption capacity of the oxide 
nor inversely proportional to the sulphur content of the gas. The rate 
(if the chemical reaction has an important bearing, bu* this is not taken 
directly into consideration in any existing formula for the design of puri- 
fiers, though it is indirectly allowed for in the Steere formula. 
Capacity of Auxiliary Eq.uipment 

While the capacity of the oxide purifiers must be designed to handle 
the maximum hourly load, a properly designed system may fail to accom- 
plish the complete purification of the gas because of conditions existing in 
other units of the g.is-cleaning apparatus. Under favorable operating con- 
ditions, the purifiers are not usually called upon to handle all of the 
hydrogen sulphide that is originally present in the gas when generated. 
Water and tar vapor condensing from the gas in the condensers, and wash 
water in the scrubbers all remove a certain amount of H.S from the gas. 
In coal-gas plants the ammonia prc^nt in the g.ns has a ver>' important 
part in sulphur removal, since it combines directly with H.S. There is 
not enough ammonia present to remove all the sulphur, but this incidental 
purification may remove as much ns 20 per cent to 40 per cent of the H,S 
present in the gas. If the condensing and scrubbing apparatus is undcr- 
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gas purified pfr hour— m. cu. ft. 
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Purifier Operatiok 17 

sized, not only is this jncidenial puritication diminished, but the oxide 
purifiers arc forced to do part of the work, namely, tar extraction, which 
should be confined to the first-mentioned equipment. Tar and oil vapors 
undoubtedly have a detrimental effect on the operation of the purifiers, 
since they- coat the purifying material and render it partly inaaive. De- 
spite the recognized harmful effect of these vapors, there are few plant'4 
in which the gas entering the purifiers is entirely free from them. In some 
plants well equipped as to purifier capacity this condition ts responsible for 
poor purifying results. Tar removal before purification is very important 
both as a matter of equipment design and of operation, and deserves more 
attention than it usually gets. Some kind of test by which the tar content 
of the gas entering the purifiers can be determined, should be made regu- 
larly where purifying results indicate the possibility of this trouble. Fre- 
quently a plant which seems to need additional purifying capacity is realty 
in far greater need of more efficient tar-extracting apparatus. 

PURIFIER OPERATION 

Uniformity of Load 

Granted adequate purifying equipment, the purifying efficiencies 
realized will depend much upon how the equipment is operated. First, 
the handling of the load may well be considered. The hourly rate of gas 
output from a plant is, of course, out of the control of the gas manufac* 
turer. He must supply the demand as needed. For the sake of safety to 
tide over any accident to the gas-producing equipment, it is usually con- 
sidered necessary to keep the gas storage holders as nearly full as possible 
at all times. If the storage capacity is much undersize, in order to make 
good the output, it may be necessary to purify the gas almost at the rate of 
output during certain hours of the day. This may necessitate purifying the 
gas at a rate much in excess of the rated purifying capacity during such 
times. Even so, it niay be possible by attention to smooth out the produc- 
tion curx-e somewhat. Figure 2 shows the output and production rates in 
a t>T»ical water-gas plant operating 2+ hours per day. The rated capacity 
of the purifiers and the average hourly make are shown by horizontal lines. 
It will be noted that the hours of large production do not always coincide 
with the hours of targe output. The production cur\e crosses and re- 
crwaes the line of average production not only when the production is near 
the average for a considerable time, but also when it is averaging consider- 
ably above or below the general average for some time. By careful atten- 
tion to the rate of pumping gas these wide fluctuations could probably be 
pre^-ented to a considerable extent with benefit to purifying operation. 
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Temperature Control 

Temperature control is another important consideration in purifier 
operation. Both excessively high and excessively low temperatures at the 
purifiers should be avoided. The statement is often made that at low 
temperatures (below about bOT.) the sulphiding reaction becomes slug- 
gish. That there is some difierence of opinion relative to the effect of 
temperature on the purifying process, is indicated by the fact that this 
matter is now being studied by the Purification Committee of tfie American 
Gas Association. A temperature of about lOOT. is usually thought to 
give the best results, and often it is considered important that the tempera- 
ture be kept up in winter by artificial means if necessary. Formerly it was 
the practice to have the purifiers installed indoors, but the high cost of 
building construction as well as successful experiments with outdoor puri- 
fiers have resulted in a rapidly increasing number of outdoor installations. 
Practically all of the new installations are of the latter type. Where the 
temperature of the gas has a tendency to fall in winter much below the 
temperatures above stated, it can usually be kept up by the installation of 
steam coils in the purifiers or by injection of steam into the gas ahead of 
the purifiers. The latter practice may be questioned by some operators on 
account of the amount of moisture which is deposited in the purifying 
material, while the former may be open to objection on the ground that it 
dries out the oxide too much. Some outdoor installations arc insulated to 
diminish the drop in temperature during cold weather, but this is not com- 
mon practice, at least in Illinois. 

While a fairly high temperature is usually considered advantageous in 
its effect on the sulphiding reaction, the temperature of the gas throughout 
the condensing and purifying system should not be maintained too high, 
lest difficulty be experienced in extracting the tar. A temperature much 
above 100° at the inlet to the purifiers, if maintained by the original heat 
in the gas as generated, would usually necessitate a temperature consider- 
ably in excess of this back at the tar-extracting equipment. It is usually 
considered that 100° to 110°F. k about the highest temperature at which 
tar can be extracted efficiently by most forms of tar extractors, though 
opinion may vary on this point. During the inspection trip to various 
Illinois plants by the writer, several cases were observed where the 
temperature at the inlet of the purifiers was around 120° to 130°, but in 
practically every such Instance there was an excessive amount of tar being 
carried into the purifiers. Probably the best results will be obtained by 
maintaining a temperature of 90° to 100°F. at the boxes and keeping the 
gas saturated with water by the admission of steam to the gas, or othcr- 
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OUTDOOR REVIVIFICATION 



As previously mentioned, the greatest advantage of hydrated oxide of 
iron as an absorbent for hydrogen sulphide lies in its ablllly to revivify or 
regenerate when after sulphiding it is exposed to the oxygen of the air- 
Naturally the first method of revivification adopted was to remove the 
sulphided material from the purifying box and expose it to the air. The 
appearance of the material as it changes from the black iron sulphide to 
red or brown iron oxide, is of course a guide to the operator by wbidi he 
can determine with more or less certainty when the material is reoxidized 
and ready for use in the purifiers again. The usual procedure in revivify- 
ing out of doors is to put the material in piles or windrows, perhaps two 
or three (cct high. When the material begins to heat as a result of the 
oxidation process, it is raked down into a layer a foot or so in thickness, 
and as the surface reddens, the whole mass is turned over by ^ovel, this 
operation being repeated until the mass is of uniform color and no longer 
heats. This process, simple as it seems, requires considerable attention. 
The material frequently oxidizes very rapidly upon removal from the 
purifiers, and when it contains a considerable percentage of iron sulphide 
it is likely to ignite, especially if in a deep mass from which heat cannot 
escape readily. Overheating is detrimental to the further value of the 
material, rendering it Inactive. At the same time, a moderate degree of 
heat promotes the oxidizing reaction without injuring the material. The 
cq>erator therefore usually cools hot spots in the material by shoveling them 
out and exposing the hot material to the open air, which rapidly cools it, 
rather than by application of water, which cools the material to such an 
extent as to unduly retard the revivification. 

This method of revivification involves much handling of the 
material. Indeed, since it is not possible to leave material in the boxes 
until it is completely sulphided, it is usually necessary to handle it a dozen 
times or more to get a very good sulphide content. But since the sulphid- 
ing and re^'ivifying reactions slow down greatly after a time, the cost of 
handling the material may soon offset the value of the work it is doing. 
Consequently, material is frequently discarded long before it contains 50 
to 60 per cent sulphur, which is considered good operation. 

RE\-mPICATIOV IN PLACE 

Naturally gas operators looked for a method of revivifying which 
involved less handling of oxide, and revivification in place was the out- 
cume. Two methods are in use at the present time, namely, (1) intn>duc- 
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tion of a small percentage of air (1 to 2 per cent) into the gas ahead of 
the purifiers; (2) blowing or drawing air through a box of material which 
has been shut off from the remainder of the purifying system. Each of 
these methods of revivification has its advantages and disadvantages, and 
there are some details of operation in both cases on which operators dis- 
agree. 

One advantage of the first method is that it involves no danger and 
requires little attention. The air pump is connected to the exhauster and 
pumps more or less air as the- exhauster runs faster or slower. One obvious 
disadvantage of the first method is the amount of inert nitrogen which is 
introduced into the gas, if an attempt is made to introduce enough air to 
secure complete revivification in place. Although less than 0.5 per cent of 
air woufd theoretically be required to accomplish the revivification of an 
oxide which was being fouled with gas containing, say, 100 grains of H^S 
per 100 cubic feet, as a matter of fact, even 2 per cent does not completely 
accomplish revivification. Excessive nitrogen of course dilutes the gas and 
requires additional enrichment, especially if the gas is made to conform to 
a candle-power standard. With the heating-value standard which is for- 
tunately rapidly replacing the candle-power standard, this effect is not so 
serious. The differences in operation found in different plants with this 
method of revivification relate chiefly to the reversal of direction of gas 
flow and order of the purifiers with respect to the condition of the con- 
tained materials. These will be discussed in the next section. 



Revivification by forcing air through a box of oxide after shutting 
off the gas has been employed in various plants for a number of years and 
is heartily approved by many operators, and as heartily condemned by 
others. Its advantage lies in the fact that no nitrogen is admitted to the 
gas. On the other hand, careful attention has to be given to it while in 
progress, and under some circumstances it may be dangerous. O. B. 
Evans* of Philadelphia presented a paper before the American Gas Associ- 
ation recently, in which the experiences of several companies in the use of 
this method are given. From these experiences he concludes that revivifi- 
cation by this method is a simple operation when purifying capacity is 
ample and revivifications are frequent, but with overloaded purifiers 
extreme care must be used to prevent firing of the oxide. He believes that 
the best method is to recirculate air (which soon becomes chiefly nitrogen, 
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tince ihc oxygen is soon removed by the purifying material) continuously 
throu^ the box and through a cooler of the contact type, in which it comes 
in contact with water. The water keeps the recirculated mixture saturated, 
ind the water vapor helps to keep down the temperature in the oxide. 
Arrangement of valves is made whereby a small amount of fresh air can 
be admitted to the circulation and a similar amount of inert gas expelled 
from it as desired. Tlie blower should be of sufficient capacity to reduce 
channeling eScct and to circulate the mixture faster than the rate at which 
gas is pas^ through the box during operation. He states that shallow 
buxes aid considerably in successful revivification in place on account of 
their greater radiating capacity per bushel of oxide. With these methods 
ilr, Evans believes that revivification can be carried out without danger, 
channeling and excessive local heating being largely avoided. The suc- 
ces<Ltul experiences of many operators over n number of years confirm th-t. 

REVERSAL OF GAS FLOW AND ROTATION OF BOXHS 

Rnersal of direction of gas flow through the purifiers and the order 
of the various purifiers with respect to the condition of the contain^ 
oxide, are matters of considerable importance in connection with revivifica- 
tion io place. In both of these matters the operator may be limited by the 
arrangement of his equipment. Not all plants are so arranged that the 
direction of gas flow in a given box can be reversed; and while a certain 
amount of latitude is usually allowed as to the order of purifying boxes, 
one finds a number of cases where the connections arc so arranged that the 
pi».sible number of combinations is small. Obviously, any group of puri- 
fiers must be so connected that any box can be shut off for refilling. In 
mu^i of the older installations, when one box is oflf, the order of the other 
boxes is predetermined, only one arrangement being possible. Reversal 
and rotation, as applied to revivification in place, depend upon the principle 
pi-inted out several years ago by B. E. Cholhr. that iron sulphide will not 
revivify to the oxide in the presence of hvdrojion sul[ihidc. Let u:; assume, 
a> i> frequently the case in new purifier inst;illiitions, thnt the );■» enters at 
the middle of the box and passes downward and upward through the two 
b^ers o( oxide and comes out at the top and bottum of the box. The 
liiwrr layer will sulphide downward and the upper lajcr upward. If wlien 
tile \u!phiding has extended say half-way through each layer, the direction 
of flow be reversed so that the gas enters at the top and hotii.m of the Ivix 
As\d leaves at the middle, then the cimiparativcly fresh oxide in the ii>[i of 
ihe upper layer and the bottom of the liAver la>er will rrmi>ve the H^S 
frnra the gas. and any oxygen present will go on and rcviiiiy the inut 
m-per part of the lower la>cr and the lower part of the upper lavrr. Ttie 
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frequency of reversals will depend upon the degree of loading of the puri- 
fiers. Where the purifiers are being operated at normal capacity, reversal 
once a week is often advised. With' an overload, it might be advisable to 
to reverse oftener. 

Box rotation is another means to accomplish the same end. Where 
there are three or more boxes in series, it would seem logical to have the 
clean box first to remove the H^S and the fouler boxes after, to be revivified 
by the oxygen which had been admitted to the gas. The following are 
suggested orders of rotation of a 4-box set, the changes being made when 
H.;S appears at the outlet of the third box : 

1—2—3—4 
4 _ 1 _ 2 — 3 
3—4—1—2 
2—3—4—1 

In this way the most revivified batch is placed first and the next 
cleanest batch is always last to take up any traces of HjS which may get 
by the previous batches at any time. 

Where there are only two boxes in scries, especially those of the non- 
reversing type, it would hardly seem advisable to have the clean box first, 
since failure of the second box to revivify for any reason would leave no 
active material to intercept traces of hydrogen sulphide. 

As stated earlier in this section, there is no method of procedure in the 
matter of revivification in place, which is accepted as best practice by all 
operators. The only way by which any operator may arrive at a satisfac- 
tory conclusion is to try various methods and arrangements and satisfy 
himself which method is most applicable to his particular plant. 

Chemtcal Control and Records 
In order to secure and maintain good purifying efficiencies, it is im- 
portant that the operator know at ail times the status of the material in 
each one of his purifiers. Knowing this, he will not only be able to judge 
whether his method of operation is satisfactory', but he will be able to 
detect differences in purifying material which might othenvise be obscured 
by other conditions. The extent of the system of tests and records main- 
tained will of course depend, among other things, upon size of the plant and 
the force available. Practically every plant makes the simple lead acetate 
paper test, but this is merely qualitative. It tells of the presence or absence 
of hydrogen sulphide, but gives little information relative to the amount 
present. The total-sulphur test carried on under the requirements of the 
Public Utilities Commission, at least in the State of Illinois, gives informa- 



^dbvGooglc 



PuRrpiER Operation . 23 

don only with rcspert to the amount of sulphur in all forms present in the 
linshcd gas, but gives no information in regard to the performance of the 
individual purifiers. 

The introduction several years ago of the Tutwilcr hydrogen sulphide 
burette marked a distinct advance in the matter of checking up purifier 
operation because it gave the gas operator a simple, easy method of study- 
ing his purifier performance without the aid of a trained chemist. Un- 
fortunately, the apparatus has to be made of glass, and is so shaped and 
proportioned that it is easily broken; and, further, unless care is taken to 
remove the plugs of the glass stop-cocks and insert pieces of paper around 
them after using, they are very liable to become hopelessly stuck in a short 
time. Nevertheless, with reasonable care the apparatus can be kept in good 
order, and the information obtained with it is very useful. One advantage 
of the instrument is the short time required to make a series of determina- 
tions. Probably after a very little practice any operator, even with no 
chemical training whatsoever, could make a test of the gas entering the 
firnt box and leaving each box of a four-box series, in fifteen or twenty 
minutes. By simple subtraction of the numbe,r of grains of hydrogen sul- 
phide found at the outlet of each box from the amount present at the inlet 
the amount of sulphur being removed by ?ach box would be immediately 
known. The results of a test on a certain day might be as follows: 

HjS Removed 

Grains H^ before boxes loo 

" " after 1st box 3; 75 by :st box 

" " " ad " }o IS " id " 

" 3cl " S 5 " 3"! " 

4th o 5 " 4lh " 

Now 5 grains of H^.S after the third box could probably be detected 
by lead acetate paper as ordinarily used and would perhaps ordinarily be 
taken as a sign to change the order or empty a box, but if this same distri- 
bution of the work continued for several days an^l the last box handled the 
remaining few grains of H.^S were absorbed in the last box all right it 
mi^t be well to retain this order for a time, since a larger absorption in 
the tir^t box would be accumulating. A considerably greater sulphur 
absorption might be realized in the first box than would be obtained if it 
were emptied or reversed as soon as a trace, as shown by lead acetate paper, 
was visible at the outlet of the third box, Steere* states that 20 to 50 
grains of H.S may be safely passed to the last Iwx if tests are made regu- 
larly, and the boxes are properly proportioned. He would allow 20 
additional grains to pass to the last regular box, where a catch box is pro- 
vided. On the other hand, let us assume that the following results were 
shown by the tests: 
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H^ Rem 

ns HjS before boxes loo 

" " mt hnv Hr* Tf^ kv ret- 



" " " 3d " 5 IS " 3d " 

4th o 5 4th ' 

It would at once be evident that box No. 1 was not doing its share of 
the work, since if it were in good condition it could usually be expected to 
do at least 60 per cent of the total absorption. It would be evident that 
box No. 2 was bearing the chief burden and it would be high time to 
empty No. 1 or reverse so that it would clear up. 

If such tests as the above were made faithfully day after day and 
carefully recorded in a book {not on loose scraps of paper) it is evident that 
a running record could be maintained from which, knowing the amount of 
gas metered per day, the actual number of grains of H^S absorbed by each 
box from change to change would be known. Knowing the number of 
busheb of oxide in each box, the volume of gas passing in a given time, and 
the number of grains of HjS absorbed by each box per 100 cubic feet of 
gas passing through, it would be very simple to calculate with a reasonable" 
degree of accuracy the number of pounds of sulphur absorbed per bushel. 
A sample record and computation is given in Appendix B. Such results 
would be of far greater value' in determining relative merits of various 
operating methods or of various oxides than would the usual record of gas 
purified per bushel between changes, because unless tests are made there is 
no way of knowing what proportion of the purification should be credited 
to each box. Usually the first box is credited with all of the purification 
on the theory that in the long run each box will be similarly credited, and 
will average up, but during this same time the sulphur content of the gas 
may change, or more or less tar may be carried forward, affecting sulphur 
absorption so that the actual performance may be entirely obscured by 
other conditions. 

As a final check on operation, analysis of the oxide for suphur and 
tar after each removal from the box and especially before discard would be 
very helpful. Often a batch of oxide is discarded when it is still capable 
of doing much useful work, and perhaps even more often a batch is 
returned to the box at considerable expense of handling when it might 
better have been discarded. Even the trained eye may sometimes be 
deceived in judging oxide, especially if it contains some tar. In a paper by 
Fuiweiler and Kunherger^ a method for determining mathcmaticaUy 
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whether a given batch of oxide is worth using again has been developed. 
The formula used is given in Appendix C. It will be observed that no 
knowledge of higher mathematics is required, though one does need to 
know what the batch has done in the past and what it is capable of doing 
as judged by a simple laboratory test. If the operator were in possession of 
the facts derived from the running record of tests above described, together 
with certain costs which he should know for intelligent operation of his 
plant, it would not be difficult to use the formula provided he could make 
or have made an analysis of his oxide and a laboratory hydrogen sulphide 
absorption test. 

The writers of this paper do not advise every gas company large and 
small, to maintain a chemical laboratory and a trained chemist. The 
small companies probably could not afford these refinements. The large 
companies already have them and know their value. We will not attempt 
to prescribe the minimum size of plant that can afford a laboratory. How- 
ever, many of the smaller plants in this and other states are links in a chain 
of plants. It would seem feasible for a chain of several plants to main- 
tain a laboratory and a chemist, to whom samples of oxide, ammonia, and 
other materials could be sent for examination. The results reported by 
him from testing oxides, together with the Tutwiler test made by the 
plant superintendent or other person, and adequate record of purifier 
changes and batch performance, all taken together, would suffice to put 
purifjing operation on a much higher plane than it now is in the average 
plant. It is believed that it would also effect a real economy in dollars 
and cents within a reasonable time. 

Purification costs heretofore have usually been but a small item in the 
total cost of making and distributing gas, but with the greatly increased 
cost of labor, it is becoming especially desirable to get the greatest absorp- 
tion of sulphur with the least amount of handling. Revivification in place, 
with its obvious advantages where properly conducted, should become 
much mare general. If difficulties are encountered, careful inquiries should 
be made as to why the}- are encountered. Only by intelligent study, aided 
b)- tests and good records, can the best results be obtained. 

QUALITY OF OXIDE FOR GAS PURIFICATION 

The qualit}' of oxide used for purifying gas is another factor affecting 
effidenc>- and economy of purification, but this has not as yet been worked 
out so that it can be expressed mathematically in computing performance 
of a given equipment. Some research work, having as its object the detcr- 
minUion of the effects of the peculiar properties of various oxides is now 
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in progress, and it is hoped to throw some light on the subject in a later 
publication. At the present time it is recognized that oxides produced by 
different processes, and indeed even oxides made by the same process, show 
variations in performance, but just what are the causes of these variations 
and how they can be controlled is not now known. 

Types OF Hydrated Iron Oxides 
Three main types of hydrated oxide of iron are in use for purification. 
These include: 

( 1 ) Oxides made by rusting case iron borings in the air with water 
only, or with accelerating agents such as sulphate of iron, salt, etc. 

(2) Natural oxides, which include certain ores having the proper 
chemical and phj-sical condition. 

(3) Precipitated oxides, made by the chemical precipitation of 
hydrated oxides of iron from the salts of iron produced as by-products 
in certain industries or from the iron-bearing water of some mines. 

Each of these oxides has properties peculiar to itself, the reasons for 
which are not yet clear. While ferric oxide (Fe^O,) is included in the 
composition of each and is the reacting material, the presence of other 
materials in combination with it and the physical structure of the material 
are of the greatest importance in determining performance. Ferric oxide 
by itself without water of hydration is almost or entirely non-reactive with 
hydrogen sulphide. 

Formerly the iron content of a commercial material was considered as 
an index to its value for purifying gas. While this may be true to a limited 
degree when applied to oxides of one type, it does not hold in comparing 
oxides of different types. 

Tests of Oxides 

Since the absorption of hydrogen sulphide is the main thing desired 
from the o.\ide, it follows that tests which will indicate the absorbing value 
of a particular oxide are the most logical ones to apply in valuing a 
material. Such tests have been devised but no test which has yet been 
suggested is sufficiently definite in its provisions and indicative of the 
results to be obtained in actual practice to thoroughly meet the require- 
ments of a standard test. This is evidenced by the fact that the Purifica- 
tion Committee of the American Gas Association is now endeavoring to 
devise such a standard test, which will meet the reijuirements of the gas 
industry generally. 

One of the simplest and best-known laboratory tests worked out thus 
far is that of A, F. Kunberger^ (see Appendix C). In the Kunberger 
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method a small weighed sample of oxide is fouled by dry hydrogen sulphide 
for one hour, the water hberated by the reaction being retained in a tube 
containing granulated fused calcium chloride, which is weighed with the 
tube containing the oxide before and after fouhng. The gain in weight of 
the two tubes (or one tube containing both oxide and calcium chloride 
may be used) is equal to the weight of HjS absorbed. 

Such a test is verj- useful in determining the relative capacities of 
various materials under the conditions of the test. The test is also said by 
«ime operators to check practical operations quite closely. Other 
operators, however, place less reliance in it, and in purchasing an oxide of 
unknown qualit>' are not satisfied with anything less than a semi-com- 
mercial test. Such a test usually consists in fouling two oxides, one of 
knoM-n practical performance, the other the unknown material, with 
unpurilied gas, in a pair of small purifiers. These purifiers may contain 
from a few* quarts to a few bushels of the materials in one or more layers. 
Sometimes two sets of two or more purifiers each are used. The purifiers 
are followed by gas meters to measure the gas passing through each oxide, 
llic test usually consists in p.issing gas through both materials at the same 
rate and noting the volume of gas purified by each until the time when 
*oinc hydrogen sulphide passes one material as shown by a test with lead 
a'jctate paper at the outlet. I'he rate of gas flow at the beginning of the 
test i.« generally at least twice that usual in practice. Sometimes when one 
inatenal begins to pass hj drogen sulphide the rate of flow is reduced until 
absorption is complete and the test continued at the new rate until HjS 
again passes the matuial. The test may be continued until both materials 
are entirely fouled and in some cases the materials after revivification are 
tested again. Such a test would seem to possess advantages over a strictly 
laboratory test, since the same kind of gas is used that has to be purified in 
the works purifiers and the rate of fouling is nearer tu that obtaining tn 
practice. On the other hand, in small test installations where the surface 
of contact between the oxide and the box is usually relatively much 
greater than in practice, there is danger of the gas passing up the sides of 
the box to a considerable extent and the excessive rates of purification are 
likely to cause channeUing. Another disadvantage uf tests of this kind is 
the lime required to complete them. With rates of fouling approaching 
thuic in practice, weeks or even months may be required to foul the 
materials. 

In all tests of oxides, the great difficulty is to interpret the results 
fairly and with certainty. At present those gas companies who make 
extensive tests on oxides interpret the tests as best they can in accordance 
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with their own particular conditions and the opinions of their own 
engineers, and until a standard test with carefully specified equipment and 
testing procedure is worked out, it will be very difficult properly to 
evaluate commercial purifying materials. 

Activity and Capacity of Oxides 

The existing overloaded condition of the purifying apparatus in many 
gas plants necessitates more attention to the activity or speed of oxides than 
has hitherto been given to the subject. A satisfactory test must indicate 
the relative activity of the materials under test. At the same time edacity 
of oxides will remain an important consideration. The Steerc formula 
allows about 6 minutes time of contact of gas with oxide, assuming all the 
space occupied by the oxide to be free space. The actual free space in a 
layer of oxide wilt of course be considerably less than the total volume, 
depending upon the coarseness of the material, a' factor which is continu- 
ally changing as the materjal is used and becomes more and more clogged 
with sulphur. A new oxide sponge might have 60 to 70 per cent free 
space, and therefore the actual item of contact would be considerably less 
than 6 minutes as mentioned above. If, as is sometimes the case, the time 
of contact in a heavily loaded purifying system is reduced to 2 minutes or 
less, it is evident that the rapidity of the material may have a very im- 
portant bearing on its value for such a plant. It is quite likely that various 
factors could be worked out applying to various types of purifying oxides, 
which introduced into formulas for purifying capacities would materially 
alter the hourly capacities permissible with an equipment of a given size 
and arrangement. This subject needs further study. For the present the 
differences in oxides will not be considered in studying the purifying con- 
ditions in Illinois plants. Computations will be made, assuming that all 
oxides are the same. In drawing conclusions and suggesting remedies for 
certain cases, the possibility of using more rapid oxides must be borne in 
mind. 

CONDITIONS FOUND IN ILLINOIS PLANTS 

Having considered the conditions affecting purifying efficiencies, let 
us see what the actual conditions are in Illinois plants, so far as can be 
determined from the information collected. 

As was mentioned earlier in this bulletin, sixteen of the medium-size 
plants of the State were visited. Information was gathered relative to 
load conditions, size and kind of equipment, operating methods, and to a 
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certain extent, the results obtained. This latter information was supple- 
mented by the results of analyses of spent oxide samples colleaed in the 
various plants. 

Upon returning to headquarters the information obtained was tabu- 
lated, purifier capacities were computed, oxide samples were analyzed, and 
the results tabulated. Half of the plants visited were mixed-gas plants. 
Their problems were somewhat difFcrent from those of straight water^as 
plants, so the data and results have been tabulated separately. In accord- 
ance with an oral agreement under which results were obtained, the tabu- 
lations contain no plant names. The writers will be glad to inform any 
operator as to the designation of his own plant, in order that explanations 
may be made in case of misunderstanding or difference of opinion as to 
results obtained. 

Equipment CoNomoNs 

The purifying equipment conditions in Illinois plants are probably 
the same as those existing in similar plants elsewhere. There is the usual 
combination of old and new equipment which results from piecemeal con- 
struction. The old equipment has often been outgrown, but in many cases 
is srill serviceable, and the usual policy has been to increase capacity by 
adding another purifier, usually of the outdoor type, to the older indoor 
equipment, retaining the latter in service. Such a condition exists in about 
half of the plants inspected. 

While it is of course advantageous to get as much economical service 
as possible from a given unit of equipment, it appears in some cases that 
the old equipment is a drag on the new. In making additions in some 
cases, the minimum cost of the addition has been looked after, rather than 
operating economy. The connections are so arranged as to permit both 
the old and new equipment to be used at the same time, but with little 
regard to the flexibility of the system. The arrangement is often so fixed 
as to permit only one order of the boxes in series. In some cases there is a 
certain latitude for arrangement among the old units, but usually the new 
equipment either precedes or follows the old in a fixed position relative to 
it. Most of the new purifiers are equipped for deep layers of oxide and 
valved for reversible flow, whereas most of the old boxes have shallow 
oxide layers and straight flow. In no case which we recall is there a com- 
hinarion of old and new equipment in use, provided with arrangements 
for perfect fle.xibility as to rotation of boxes and reversibility of flow. In 
about half the plants are the boxes uniform, as to size and type and com- 
pleCely flexible as to arrangement. 
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The computation of purifier capacity for many of the plants is a 
rather complicated matter. The Steere formula is applicable primarily 
to boxes arranged for reversible flow, though the formula can be applied 
to straight-flow boxes by the use of an appropriate factor. In some plants 
where there is a combination of reversible and straight-flow bo»es, it is 
necessary to use one's judgment in the selection of the proper factor, and 
opinions of two engineers might differ as to the proper value of the factor 
to be taken. 

Purifying Equipment of Individual Plants 

The fallowing is a brief description of the purifying equipment of the 
various plants inspected, together with remarks relative to special condi- 
tions which seem noteworthy and pertinent. 

Plant No. 1. The purifying equipment of this straight water-gas 
plant consists of three cylindrical steel outdoor boxes, each 35 feet in 
diameter and 13 feet high.\^Each box contains two layers of oxide 4 feet 
deep. The arrangement is entirely flexible, permitting the boxes to be 
used in any desired order. The direction of gas flow in each box is 
reversible, the gas entering between the layers and leaving at the top and 
bottom or vice versa. Southern Illinois coal is used as generator fuel in 
this plant and the gas at the purifier inlet contained 180 grains of H.S 
per 100 cubic feet at time of inspection. The computed hourly capacity 
of the purifiers is 240,000 cubic feet, or nearly 2.2 times the maximum 
hourly make reported. The installation is therefore oversize and with 
good oxide would permit the use of coal of considerably higher sulphide 
content, if other conditions made it desirable. The cost of purification per 
thousand cubic feet in this plant should be verj- low, unless the capital 
charges on an equipment so considerably oversize are excessive. No figures 
relative to capital charges are available. Analyses of spent oxide from thi? 
plant indicate that best results are not being realized from this equipment, 
the sulphur absorption per bushel not being nearly so high as in several 
other water-gas plants that are much more heavily loaded. 

Plant No. 2. The purifying equipment in this plant consists of two 
cylindrical dry-seal straight-flow indoor boxes, 18 feet in diameter and 9 
feet deep. Each box contains two 4-foot 3-inch layers of oxide. The 
generator fuel used at time of inspection was eastern coke and the HjS 
content of the unpurified gas was 100 grains per 100 cubic feet. The 
computed hourly capacity of the boxes was 39,800 cubic feet of gas, which 
could theoretically be increased to about 52,000 cubic feet per hour by 
arranging for reversible flow, while the maximum hourly make was re- 
ported as 110,000 cubic feet. The sulphur absorption per bushel in this 
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plant was low, as would be expected in a plant so overloaded. The situa- 
tion was complicated by insufficient condensing apparatus and by a relief 
holder having but one connection, giving but slight opportunity for any 
cuoling ot gas in the holder. At the time of inspection the gas was enter- 
ng the boxes at a temperature of about 120''F. and was carrying much 
tar tog. Analyses of ^>ent oxide, however, indicate that this is not a year- 
aruund condition. The purifying condition in this plant were the roost 
unfavorable obsened in the State, and it is greatly to the credit of the 
operators that they succeeded so well in supplying clean gas to the public. 
The shortcomings of the present cleaning and purifying systems are realized 
by the management, and extensive improvements ate projected. 

Plant S'o. 3. The equipment of this water-gas plant consists of 
three dr>'-seal, oblong, indoor boxes 16 feet by 12 feet horizontal section, 
and 12 feet deep. Each box contains two 5-foot layers of oxide. TTiese 
boxes were originally designed for reversible flow. The superintendent 
corK-eived the idea that the capacity would be increased by making straight- 
flow boxes of them. The computed capacity was thereby reduced from 
55,2')0 to 40.800 cubic feet per hour with gas containing 190 grains per 
IlK) cubic feet. Whether decrease in efficiency has resulted from the 
change would be extremely difficult to determine, since recent improve- 
ments in the tar-extracting apparatus have probably increased efficiencies 
to a far greater degree than the change referred to decreased t''em. Since 
the purifiers are now overloaded nc.irly 100 per cent, a return to the former 
arrangement which would involve ver>- little expense, is suggested. 

I'laitt Xo. 4. This is an up-to-date small water-gas plant. The 
purifying equipment consists of two cylindrical reversible flow outdoor 
b-ixes H feet in diameter and 10 feet high, each containing two layers of 
»i\idc 4'j feet deep. The computed maximum h<iurly capacity is 25,000 
cubic ieet of gas, cont.iining 175 grains H,S per 100 cubic feet, and the 
repiirtrd maximum hourly make is 22,000. Since no air is admitted for 
rrtivilication the reversibility of these boxes is a matter of less consequence 
than would otherwise be the case and the aiTual capacity is probably le^s 
tlian (he computed. The plant is seldom operated more than 12 hours per 
day. In addition to these working boxes tbire are four square inJiMir 
watcr-*eal. straight-flow boxes, 10 feet in Ji.imeter and 4 feet deep, 
devigned to hold one 3-foot 6-inch layer of oviUc each. The-^: Iwxcs are 
relics from a former coal-gas plant. Tliey are connected by a cenrer seal, 
H. that onl) three <if them can be in si-rvice .it one time. The ii-.i^lbilitv <if 
pjtting these boxes into service s(» as to permit the u>c of generator fuel 
.h.tumimjus) of higher sulphur c.ntent has he.-n considered. Inasmuch 
t> the c.>al suggested for use gives about 400 gr.iins of ILS in •'»■ g.i-. ;in.l 
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middle and lenvitig at the top and the bottom of the box or vice versa, 
Kutation of the boxes can be accomplished in only one direction, as: 1 — 
2 — 3 — 4, 2 — 3 — 4—1. etc., but not 4 — 3 — 2— 1, etc. 
The computed hourly capacity of the system is about 206,000 cubic feet. 
It is about 40 per cent overloaded at time of maximum production. The 
purifying costs in this plant are the lowest reported by any plant inspected. 
The spent oxide from this plant showed a sulphur content rather above 
the average. The tar content was higher than the average found in all 
(he plants and indicated that an excessive amount of tar had been allowed 
to enter the boxes at some time during the life of the oxide. At the time 
of inspection, the gas entering the boxes was reasonably clean. The indi- 
cations are that purifying results could be improved somewhat if the load 
curve, shown in Figure 2, could be smoothed out, making the production 
through the boxes more uniform. 

Plant No. 8. This suburban water-gas plant has two sets of purify- 
ing boxes in parallel. One set consists oi four rectangular indoor boxes 
connected by a center seal which permits the use of only three boxes at a 
time. Each box is 24 by 24 by 7 feet deep and' contains two layers of 
oxide 3 feet deep. The other set of boxes consists of four boxes, each 16 
b>' 16 by 414 feet deep. Each box contains a single layer of oxide 2^ 
feet deep. Three of the boxes are interchange^le, viz., any one of them 
can be made first box, but the position of one box fixes the order of the set. 
The fourth box of the set is a catch box and is always at the end of the 
series. All the boxes in both sets are arranged for straight upward flow. 
The computed maximum capacity of the two sets of boxes, as now 
arranged, is about 100,000 cubic feet of gas per hour. The capacities of 
the two sets are so different (about 4 to 1) that any rearrangement by 
placing in series would probably not be feasible. The set of larger boxes 
has a present capacity of about 80.000 cubic feet of gas per hour. If a 
new valving system could be installed, putting the fourth box into use and 
permitting reversal of flow, the capacity of the set would be approximately 
doubled, giving the entire system a total capacity of 180,000 cubic feet, 
more or less, per hour, which is about equal to the present maximum flow 
through the purifiers. 

Plant iVo. 9. This plant produces about 60 per cent water-gas and 
40 per cent coal-gas. Each kind of gas has an independent condensing 
sj-stem and the gases are mixed at the inlet of the purifiers. The purify- 
ing equipment consists of six boxes. Of these, four indoor boxes are 
arranged in two pairs, the members of each pair being connected in para4lcl 
and each pair acting as one divided-flow but non- reversible box. The 
paired bo«3 are 16 feet square in horizontal section and contain one layer 
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of oxide each, three feet deep. The remaining boxes include an outdoor 
c>'lindrical steel box 25 feet in diameter and 10 feet high, containing two 
4-foot layers of oxide, and an indoor catch box 16 by 16 by 4 feet deep, con- 
taining one 4-foot layer of oxide. The paired units and the cylindrical box 
can be arranged in various orders asl — 2 — 3, 3 — 1 — 2, and 
2 — 3 — 1. The direction of flow except in the cylindrical box is non- 
reversible. The history of the development of this installation is not 
known. It seems likely that the original installation consisted of a four- 
box set arranged with a center seal as fs common in old installations. In 
adding to the original equipment, an arrangement was made which is more 
, flexible than is found in many plants. The computed hourly capacity is 
about 70,000 cubic feet per hour, which is ample for present needs. 

Plant No. 10. This mixed-gas plant puts out about 90 per cent coal 
gas on the average. The peak load on the purifiers is rather sharp, the 
maximum hourly production being about 9.5 per cent of the maximum 
daily production. The purifiers include two cylindrical outdoor boxes 15 
feet in diameter and 12 feet high arranged for reversible flow. Each box 
contains two 5-foot layers of oxide. The computed maximum capacity is 
about 30,000 cubic feet per hour and since the maximum hourly produc- 
tion through the boxes is said to be 75,000 cubic feet, there is a large load 
factor. The storage capacity in this plant is about 65 per cent of the max- 
imum day. Water-gas and coal-gas are cleaned separately and mixed at 
the inlet of the boxes. The coal-gas production will probably average 
around 540,000 cubic feet per day, with an hourly production of about 
20,000 cubic feet. The maximum daily gas output from the plant is 
reported to be about 800,000 cubic feet, which indicates that the maximum 
water-gas production may be about 32.5 per cent. The overload on the 
purifiers then is evidently due to the pumping of water-gas through the 
purifiers at an exceptionally high rate during peak load. It would seem, 
however, that if the maximum hourly output of the plant for a peak lasting 
say four hours at a time averaged no greater than the reported maximum 
make through the boxes, namely, 75,000 cubic feet per hour, and if the 
holders were full at the beginning of the peak, there would be no necessity 
of pumping gas through the purifiers so fast, even were it nccssary to retain 
the city holder two-thirds full at all times. Even were the load curve ■ 
smoothed out as much as possible, with the existing storage capacity it is 
likely that there would be a considerable overload during maximum hours. 
The logical extension of the purifying system would seem to be the instal- 
lation of another box similar to those now in place. Another such box 
would bring the hourly capacity up to about 50,000 cubic feet per hour. 
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Plant No. 11. This small mixed^as plant has an average output of 
atiout 200,000 cubic feet of gas per day, of which about one-fourth is 
water-gas. The maximum hourly purification is about 12,000 cubic feet. 
The purifying equipment consists of two cylindrical outdoor purifiers, 15 
feet in diameter and 12 feet high, containing two 5-foot layers of oxide 
each. The flow is divided and reversible. The computed capacity of these 
purifiers is about 30,000 cubic feet per hour; therefore the system is much 
underloaded. It would be interesting to know the capital charges on an 
oversize sj-stcm of this kind, but no hgures are available. The size of the 
purifiers is ample to care for the growth in output for some years to come. 

Plant Xo. 12. The purifying equipment of this plant which produces 
only 10 to 15 per cent water-gas, consists of four water-sealed indoor boxes 
16 by 16 by 7.5 feet deep, each containing two layers of oxide 2.75 feet 
deep. Three of the boxes are arranged for rotation, the possible arrange- 
ments being I _ 2 ~ 3. 2 — 3—1, 3 — 1 — 2, but not the reverse. 
The fourth box acts as a catch box and .is always in last position. The 
computed capacity of this installation is about 44,800 cubic feet. If the 
boxes were valved for divided reversible flow, and 2 per cent of air used 
for revivification in place, the computed capacity would become about 
61,000 cubic feet per hour. At present the installation is about 25 per cent 
overloaded at time of maximum hourly production, but since the toad is 
being handled well and the cost of purification is low, there is little reason 
fur making a change. The use of higher sulphur coals, if desirable or 
necessar>- for other reasons, might make the suggested change advisable. 

Plant iVo. 13. The original purifying equipment of this plant, which 
makes about 40 per cent water-gas, consisted of two rectangular, water- 
sealed, indoor boxes, each 16 by 24 by 5 feet deep and containing one 
layer of oxide, 4 feet 4 inches thick. A cylindrical outdoor box, 15 feet in 
diameter and 12 feet high, containing two 5-foot layers of oxide was subse- 
quently installed. The ne\v box is of the divided-flow reversible type. On 
account of tar trouble, the first rectangular purifier was emptied and 
refilled with shavings to act as a shavings scrubber. The remaining rect- 
angular box and the new outdoor box ha\e a combined capacity of about 
26.000 cubic feet of gas per hour. As is common in piece-meal installa- 
tions of this kind, there is little opportunity for rotation of bo.\es; indeed 
in this plant there is only one arrangement possible. The rectangular box 
i« always first in series, and the only change possible is reversal of flow in 
the »econd bo«. The overload during maximum hour is only about 15 
per cent and there seems little reason for making a change on that account. 
Greater flexibility with respect to rotation of boxes would be desirable and 
would probably permit a more nearly complete fouling of the oxide uid a 
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reduction in purification labor. If a regular shavings scrubber were 
installed and the box now used for tar extraction were put into service 
again as a purifier, the capacity of the installation would be increased to 
about 35,000 cubic feet of gas per hour. 

Plant No. 14. This plant makes about 95 per cent coal-gas and the 
purifying results obtained are considerably above the average. Seven boxes 
are in use, of which three boxes handle coal-gas exclusively, while the 
remaining four handle a smaller part of the coal^as and all the water-gas. 
The purifiers are arranged in two parallel groups. One group consists of 
two 24 by 24 by 5 foot boxes, each box containing one layer of oxide 4 feet 
6 inches in depth, and one 24 by 24 by 12 feet box containing two oxide 
layers, each 4 feet 6 inches in depth. These boxes are straight flow, but 
the sequence can be changed. The other group of boxes consists of four 
rectangular boxes, each 20 feet in diameter and containing one 2 foot 6 inch 
layer of oxide. These boxes are connected hy a center seal and one box is 
always ofl^. The computed hourly edacity of the first group is about 
72,000 cubic feet of gas per hour, and that of the second group about 
23,000 cubic feet per hour. Since the maximum hourly production is 
reported to be 70,000 cubic feet, the system is not overloaded, at least with 
gas of the present sulphur content. In case an increased capacity were 
necessary, it might be desirable to build up the two shallow 24-foot boxes 
to conform with the existing deep box of the same area. Such an enlarge- 
ment with valves so arranged as to give complete reversibility would 
increase the hourly capacity of this group from 72,000 cubic feet to 157,000 
cubic feet per hour, over 150 per cent of the present total capacity. Sim- 
ilarly, the four shallow boxes of the other group, if built up to double depth 
and arranged for complete reversibility, would have a capacity of about 
100,000 cubic feet per hour. 

Plant No. 15. This small mixed-gas plant produces about 40 per 
cent water-gas. The purifying equipment consists of four old-type, indoor, 
water-sealed boxes, connected by a center seal which permits the use of 
only three boxes at one time. The boxes are 10 by 8 by 4 feet and each con- 
tains one 3-foot 6-inch layer of oxide. The calculated capacity of the 
installation as now arranged is only about 6,000 cubic feet per hour, while 
the maximum load is reported to be 15,000 cubic feet, and the average load 
7,000 cubic feet per hour. It is evident, therefore, that the installation is 
heavily overloaded. If the fourth box could be put into service except for 
the short interval required to change a box, the capacity would be increased 
to about 7.500 cubic feet per hour, which would still leave 100 per cent 
overload. A new purifying system, or the addition of one up-to-date box 
with proper valving, would perhaps be the best solution. The present 
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single boxes, if built up to double height and arranged for complete revers- 
ibilit)- of flow, would have a computed hourly capacity of about 22,600 
cubic feet. Such conditions as head room available, strength of supports 
of the present system, condition of present boxes, and cost of the improve- 
ments would of course determine the best way to increase capacity. The 
fact that the purifying labor cost per 1,000 cubic feet in this plant is about 
double that of any other plant inspected (other small plants included) 
indicates that there is sufficient economy to be realized in labor charges to 
ofbet a considerable capital charge. 

Plant No. 16. This plant makes about 93 per cent coal-gas. The 
purifying equipment is rather unique among the installations inspected. 
The system includes two outdoor concrete boxes, each 40 by 26 by 14 feet 
4',^ inches deep, each containing one 53-inch layer and one 62-inch layer, 
tvm indoor boxes each 30 by 20 by 5 feet deep, containing one 4j/j-foot 
layer, and two indoor boxes 20 by 20 by 41^ feet deep containing one 3-foot 
9-4nch layer each. The greater part of the purification ts done in the two 
concrete boxes. .TTiese are placed first in the series and the order cannot 
be changed, nor is there any rotation of the two boxes though they are 
xalved for divided reversible flow. Coal-gas only is purified in the con- 
crete boxes. The old type indoor boxes follow the concrete boxes and the 
water-gas enters the inlet of the former. The old purifiers are all single- 
layer straight-flow boxes and arc all arranged in series. -The computed 
capacity of the whole system is about 190,000 cubic feet of gas per hour 
while the maximum hourly purification is reported to be only 40,000 cubic 
feet. It is evident, therefore, that the edacity is ample for some time to 
come. This plant was the only one injected in which the oxide was 
revivified in the box by an air blast. Only the oxide in the large concrete 
boxes could be revivified in this manner. The way in which revivification 
is conducted in this plant will be discussed later. 

Slm.mary of Capacities and Load Conditions 

Tables 1 and 2 give the summarized data relative to load conditions, 
storage capacity, purifier capacity, etc., of the plants visited. 
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In studying Tables 1 and 2 several outstanding facts will be noted. Of 
the eight water-gas plants, six are loaded at maximum hour beyond the 
rated capacities of their purifiers, while on the other hand, only two of the 
eight are overloaded during hours of average production. It is evident 
then that the lack of uniformity of load is the chief cause of overload. It 
wiU be noted that the maximum hourly make is often more than double 
the average hourly make. (By "make" here, is meant flow through puri- 
fiers, not machine make.) By referring to the column marked ."Calculated 
max, hrly. capacity of purifiers" and "Bushels of oxide per million cu. ft., 
max. day", we are able to form some opinion as to the reason for the over- 
Inadcij or underloaded condition in each case. It is interesting (o note that 
the average number of bushels of oxide per million cubic feet of gas purified 
on the maximum day, namely 5,686, agrees quite closely with the figure 
5.J65, which is the average of twenty-three water-gas plants whose results 
are reported by O. B. Evans in his paper. "Revivification in place", already 
mentioned. This indicates that Illinois plant conditions conform quite 
closely to conditions in plants all over the country, as is to be expected. 
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While, as shown in the tables, the holder capacity bears no direct 
relation to purifying capacity, it wilj be noted that in plants where the 
volume of oxide is small, large holder capacity assists in keeping down the 
overload. Plants 1 and 2 are interesting as the extreme examples of pre- 
vailing conditions. These plants have approximately the same output. 
Plant 1, however, has a holder capacity greater than its maximum day and 
an oxide capacity per million cubic feet of gas nearly twice the average. 
Plant 2, on the other hand, has a holder capacity only 30.6 per cent of its 
maximum day and an oxide capacity less than half the average. It is sur- 
prising to find that despite these great differences, the amount of sulphur 
absorbed per bushel by both of these oxides is almost the same with a very 
slight advantage in favor of Plant 1. The probable reasons for this sim- 
ilarity of results under such different conditions will be discussed later in 
connection with Table 3. Plant No. 8 (see Table 1) presents an 
apparently anomalous condition. Here the holder capacity is only 14,6 per 
cent of the maximum day and there is less than half the average amount 
of oxide per million cubic feet on maximum day found in all the plants, 
yet the overload is not nearly so great as in some other plants which are 
apparently more favored. The reason, however, seems to lie in the connec- 
tion of this plant with a larger system whose holder capacity is to a certain 
extent available for use by this plant. In this case it is practically impos- 
sible to say just what average holder capacity is available for Plant No. 8, 
though its own individual holder capacity is as given. Probably at least 
four times the capacity stated is actually available when needed. Fonnerly 
many gas engineers considered that a well-designed plant should have a 
holder capacity at least equal to its maximum day, but the rapid growth of 
output in most of our plants has resulted in much smaller storage capacity 
ratios, as shown in Tables 1 and 2. When one considers that in spite of 
the smaller margin of safety which a small holder capacity gives, practically 
all of the larger plants operate year after year and give the public uninter- 
rupted service, one is likely to conclude that there is no well-defined lower 
limit beyond which the gas operator dare not go. While this is true to a 
certain extent and distribution conditions are likely to be the determining 
factor in dictating an increase in storage capacity, it is evident that this 
condition is reflected back upon plant operation and affects purification, tar 
removal, and indeed any phase of the gas manufacturing process in which 
rate of gas flow is a factor. 

In Table 2, the purifier load conditions in eight mixed-gas plants are 
presented. It is to be noted that the percentage of water-gas varies frrai 
5 to 60 per cent of the total averaging 25 per cent in all plants. It will 
*W observed that the average holder capacity is larger in proportion to the 



^d by Go Ogle 



Purifier Operation 41 

maximum daily output than in the straight water-gas plants, as is also, in 
gcjierat, the volume of oxide per million cubic feet output on maximum day. 
Only one of the mixed-gas plants had an overload on its purifiers, dur- 
ing hours of average production. Since the coal-gas production in a mixed 
gas plant is usually fairly uniform in rate, the water-gas production taking 
the peak load, it is evident that in most cases ivhere the purifiers are over- 
loadcd.thc overload is caused by the production and purification of a large 
volume of water-gas in a short time. The purifiers are usually designed to 
handle the coal-gas production, but the water-gas production has often not 
been provided for. It will be noted that the hydrogen sulphide content of 
the gas, while about double that found in the eight water-gas plants, is 
considerably lower than in usual coal-gas practice, even with very low- 
sulphur coals.' Had the sulphur content been higher, then the average 
purifying capacity »'ould have shown an overload according to the rela- 
tion shown in Figure 1. 

EFFECT ON PURIFIER CAPACITIES OF THE USE OF 
ILLINOIS COAL 
In connection with the influence of sulphu'r content of the gas on puri- 
fying capacity, it is interesting to note the effect of a change from the low- 
sulphur fuels used in a majority of the plants at the present time to fuels of 
higher sulphur content. The water-gas plants listed in Table 1, with the 
exception of Plants 2 and 8, were using Illinois or Indiana coals as genera- 
tor fuel at the time of inspection. These two plants were using eastern 
cokes. The coals were in all cases selected low-sulphur coals. It will be 
noted that in some of the plants using co:il, the H^S content of the gas is 
no higher than in those using coke. In general, however, the increase in 
sulphur content with Illinois or Indiana low-sulphur coals as generator 
fuel would be from 50 to 100 per cent, viz., an HnS content in the gas of 
150 grains to 200 grains per 100 cubic feet miglit usually be expected. By 
reference to Figure 1 it will be noted that an increase of 50 to 100 per 
cent in the HjS content of the gas does not have nearly the effect on the 
rated purifier capacity, when the H.S content is small, that a similar per- 
centage increase would have if the H^S content were large. Hence a 
change from a tow-sulphur eastern coke as water-gas generator fuel to a 
low-sulphur central district coal does not have as great an effect as the 
change from a low-sulphur eastern gas coal to a low-sulphur Illinois coal 
would ha\c in coal-gas manufacture, it being assumed, as is usually the 
case, that the best eastern gas coals will average lower in sulphur content 
than the best Illinois coals. It is interesting to take numerical examples 
to study the effect of such changes. 
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Assume that an eastern coke as generator fuel gives gas containing 
100 grains of H^S per 100 cubic feet, and thai a central district coal, using 
the same oil for enrichment gives gas containing 200 grains per 100 cubic 
feet. A plant which was designed to purify 100,000 cubic feet of gas of 
the lower sulphur content per hour would have its capacity reduced to 
^96,000 cubic feet — a decrease of only 4 per cent. On the other hand, if a 
low-sulphur eastern gas coal gave 300 grains of H,S at the inlet to the 
purifier and an Illinois coal gave, as reported in some cases, 600 grains of 
HiS, then a plant equipped to handle 100,000 cubic feet of the lower- 
sulphur gas per hour would have its capacity reduced by the change to 
about 83,000 cubic feet, — a decrease of about 17 per cent. 

All the mixed-gas plants listed in Table 2 except Plants 13 and 15 
were using low-sulphur eastern coals at time of inspection* In Plants 13 
and 15, mixtures of 50 per cent eastern and 50 per cent Illinois coal were 
used. , In neither of these plants was the sulphur content of the gas 
exceptionally high, but of course the 40 per cent water-gas made in both. 
cases tended to reduce the sulphur in the mixed gas. It is evident that a 
decrease of 17 per cent or more in the purifying capacity of some of the 
mixed-gas plants given would be a serious matter. This difficulty might 
be met to a considerable extent by more attention fo certain details of 
operation and selection of oxides, as has been previously discussed. 

OBSERVED RELATION OF OXIDE VOLUME TO PURIFIEU 
CAPACITY 
In Tables 1 and 2 have been given the number of bushels of oxide in 
use in each plant per million cubic feet of gas output on ma.\imum day. 
These figures have not been used in computing purifying capacities but are 
given partly because some engineers have been accustomed to rate purifiers in 
this manner, and partly to show the effect of oxide volume on purifying 
capacity in the various cases ; especially in connection with storage capacity 
and load conditions. In Figure 3 is plotted the relation observed between 
oxide volume and maximum hourly purifying capacity in the various 
plants. The dotted line represents 1/10 bushel of oxide per cubic foot of 
gas purified during maximum hour, and is drawn in for convenience of 
comparison. The water-gas and mixed-gas plants are plotted separately. 
It is evident that the sulphur content of the gas determines, to a great 
extent, the position of the curves, and therefore any specification which 
calls for a certain number of bushels of oxide per 1 ,000 cubic feet of gas to 
be purified in a given time can at best be only incomplete. It is interesting 
to note that the curves for mixed-gas and water-gas plants, while quite 
close together for the smaller plants, appear to diverge after the 100,000 
cubic feet per hour production is passed. Whether this would hold gen- 
erally for the larger plants cannot be stated on account of insufficient data. 
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One rather remarkable thing is shown by Tables 1 and 2, namely, 
that purifiers may be worked far beyond their capacities and still do the 
work required of them. There does not seem to be any definite point, at 
least within the range observed, where the purifiers actually break down 
suddenly in their perfomiancc. It is conceivable that gas could be passed 
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BUSHELS OP OXIDB IN USE. 
K 3— ObKTVed relaaon of oxide volume to houHy punfica 



through a scries of boxes containing new oxide at such a rate that hydrogen 
sulphide could be detected almost immediately at the outlet of the s^-stcm. 
In testing oxides on a laboratory scale, this condition is found and is made 
use of to determine the relative rates of reaction of various oxides. 

The time of contact called for by the Steere formula b approximately 
6 mimitcs. Many comparatively slow oxides will not give a test for 
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hydrogen sulphide immediately on a gas containing 100 grains per 100 
cubic feet unless the time of contact is reduced to approximately 0.5 
minutes. Other more rapid oxides will absorb all of the hydrogen sulphide 
from gas containing 100 grains of H.S for several hours with this time of 
contact. As the oxide becomes fouler, however, the rate of absorption 
slows down and eventually some hydrogen sulphide will pass by the box. 
This will happen more quickly, other things being equal, in a purifying 
sj-stem that is overloaded. The result is that in an overloaded plant, other 
conditions being the same, more frequent changes will be necessary to teep 
the gas clean. When the frequency of changes becomes excessive the 
operator usually has one of the follo\\nng choices ; namely, to enlarge the 
purifjing equipment, to rearrange existing equipment, to improve opera- 
tion by increasing the absorption per bushel through more complete revivi- 
fication in place, in some of the ways already discussed, or to find a more 
active oxide. Sometimes in the more extreme cases, only the first alterna- 
tive will prove a feasible, permanent remedj'. 

REARRANGEMENT OF EQUIPMENT TO INCREASE 
CAPACITY 

As Just mentioned, the capacity of a purifying installation may some- 
times be materially increased by minor changes where^ the existing equip- 
ment can be used in a more advantageous way, or the existing equipment 
may be enlarged, without changing its position or increasing the ground 
space occupied. Again, internal changes are possible whereby the puri- 
fiers may be made to accommodate a greater volume of oxide. Frequently, 
where the existing equipment is in good condition, such changes may be 
made at a fraction of the cost of an entirely new installation.. Where 
additional capacity is needed it would often pay to consider (1) whether 
the best possible perfonnance is being obtained from the present equipment, 
and (2) whether some minor changes would not secure sufficient additional 
capacity to defer the installation of new equipment to another time. Of 
course, in this as in any other construction, there is always some uncertainty 
as to the relative cost of installation now or a few years hence. Some of 
the rearrangements which may be made have been suggested in the 
detailed descriptions of the purifying installations inspected. 

In the first place, it may be well to consider whether the amount of 
oxide is the maximum that the boxes will accommodate or whether the 
layers are of the greatest thickness permissible. In several instances it was 
found that the available space for oxide in the boxes, even allowing for the 
trays and a reasonable amount of free space, was considerably greater than 
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would correspond to the number of bushels said to have been purchased 
for the boxes. 

Again the amount of free space allowed may be excessive. In some 
cases the trays could be relocated without unduly diminishing the free 
spacc.and with a distinct increase in capacity. Take, for example, a 4-box 
set of purifiers arranged for reversible flow, each box being 15 feet in 
diameter and 12 feet high, containing two layers of oxide each 4^ feet in 
depth. The hourly capacity, according to the Steere formula, would be 
61.845 cubic feet, if the ga.<i contained 200 grains of H^S per 100 cubic 
feet. Now, assuming that the depth of each layer could be increased by 6 
inches the capacity would become 66,262, an increase of capacity of 14 
per cent. 

If the space available for oxide is being utilized to the fullest extent, 
then rearrangement may be in order. As has been suggested in several cases, 
reversible flow may help considerably. Let us assume an"instalt:iti'n of three 
mtangular boxes, each 25 by 25 by 12 feet, each containing two 5-foot 
U>ers of oxide equipped for straight flow only, and with a-given sequence 
a-i ABC, BCA, CAB. Such an installation purifying gas containing 200 
grains of H^S per 100 cubic feet would have a maximum hourly capacity, 
aivording to the Steere formula, of 133,000 cubic feet of gas. 

I.«i us assume that this installation is overloaded and that it is 
de<:ircd to increase its capacity about 35 per cent. This increase may be 
acoimplished in either of two ways, namely, by making the three existing 
puriliers perfectly flexible as to arrangement and reversibility or by install- 
ing a fourth box of the same size as the existing boxes, arranged for straight 
fliiw only. Leaving out of consideration for the present the difference in 
operating c(*st which would be in favor of the former arrangement, let us 
conMdcr the probable relative costs of the two arrangements. At present 
prices, the cost of a new box of the sIkc given, arranged for straight flow 
only, would probably be somewhere between $12,000 and $16,000. The 
installation of three 6-inch reversing valves, tugcllier with alteration of the 
m.inifold whereby the three exijtin^ boxes cinild be made entirely lli\ib!e a- 
ii> arrangement and reversibilily, would cost somewhere hetwrrn ^li.^Kil ;in,t 
>l I.IkH). depending of eour^ upon the amount of work and nintrrial that 
Hould be required and the amount of material from the old manifold that 
(.luld be applied to the change. It is evident thi-n that if the e\i^Iillg 
puriliers were in good condition and convcninuly arraiii;fj for operalion, 
arrangement would be decidi-dly chcaiu-r thim the addition of anothrr 
h-.x of the same type. The economy of oiwration would al-o be distinctly 
in favor of rearrangement. A number of in-iial!;itlons have been ohstiu-d 
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in which such a change with corresponding increase in capacity was 
apparently feasible. 

In a few cases where old 4-box sets with center-seal connections are 
in use, a change in the connections whereby all the boxes could be used at 
one time would be advantageous. 

A few cases have also been observed where a small increase in capacity 
could be realized by putting into series boxes now arranged in two parallel 
groups, but in most of the cases of this Lind observed, such a change would 
hardly give enough increase in capacity to pay unless all the boxes were 
made reversible and arranged so as to be used in any desired sequence. In 
most cases where two parallel groups are in use, one of the groups consists 
of shallow single-layer boxes. Frequently these shallow boxes arc of con- 
siderable cross-sectional area and where substantial foundations exist and 
plenty of head room is available, it might be feasible to build up the boxes 
to double height, installing an additional layer of oxide. Such a rebuilt 
group of boxes, if arranged for reversible flow and for 'rotation with the 
boxes of the deeper group, also equipped for reversible flow, would usually 
increase the capacity of the system very materially. For example, in Plant 
No, 6 already described, such a reconstruction, if feasible, would increase 
the capacity by about 66 per cent. 

Of course, in making any alterations of the kinds described several 
things have to be considered. It would obviously be unwise to go to con- 
siderable expense to alter the connections of or reconstruct boxes which 
through long service had become unsound. And it might be unwise to pro- 
long the use of boxes so arranged that the cost of operation was excessively 
high on account of inconvenient location or poor facilities for handling 
oxide. In any case it would be advisable to carefully compare the cost of 
rearrangement or reconstruction with the cost of new equipment necessary 
to give an increased capacity equivalent to that expected from the proposed 
change. The possibility that the space now occupied by purifiers especially 
when in substantial buildings, might be used to advantage eventually for 
some other purpose should also be considered. Since present practice is 
almost unanimously In favor of outdoor purifiers, it might be obviously 
unwise to perpetuate the use of valuable buildings for this purpose. The 
economic as well as the physical features of such a change need considera- 
tion. In all cases where possible changes have been suggested in this 
paper, It Is to be understood that only the results to be expected from such 
changes have been considered. The considerations just named and physical 
conditions existing in the various plants might make the suggested altera- 
tion entirely impracticable. Each case would have to be considered care- 
fully by itself. 
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RESULTS OBTAINED IN PLANTS INSPECTED 
As will be seen clearly in Tables 3 and 4, purifier capacity alone will 
not necessarily insure good purifying results. Some of the best results 
found in Illinois plants at the present time are in overloaded plants. 

A study of Tables 3 and 4 shows how difficult or impossible it is to 
harmonize the results actually obtained with the conditions under which 
they were obtained. In general, one cannot but be impressed by the differ- 
ence between the results shown and those generally considered as typical 
of the best practice. Text boots and treatises on gas manufacture usually 
state that spent oxide will contain from 50 to 60 per cent of sulphur, 
thereby, implying that this degree oj sulphiding is usually attained before 
the (txide is discarded. Yet the results shown in the tables indicate that in 
the average Illinois plant, at least, not nearly the usually accepted standard 
of perfoTinance is actually realized. In the water-gas plants, excluding 
Plant No. 5, which was a mixed^as plant when the materal was fouled, 
the average percentage of sulphur in the spent oxide was only 21.7 per 
cent. In the nii.\ed-gas plants, on the other hand, including Plant No. 5, 
the a\crage was 37.4 per cent. These results are somewhat lower than 
thu^e reported by Mr. Evans in the paper already referred to. The average 
absorption in the water-gas plants studied by him was 35 per cent sulphur 
and in the coal-gas plants 44 per cent. The latter figure is, we understand, 
for straight coal-gas, whereas the results reported by us in Table 4 arc for 
mixed-gas plants. It is probable, too, that the plants whose results are 
reported hy Mr. Evans arc considerably larger in size than the plants in 
Illinois inspected by us, and therefore the conditions were probably more 
favorable for good results. Even so, it is apparent that the results gener- 
ally obtained fall considerably below those considered as good standard 
practice. 

In comparing Tables 3 and 4 one is impressed with the very consid- 
erable difference in sulphur absorption in the two gas-making processes. A 
number of reasons for the difference may be suggested. Coal-gas usually 
contains considerably more sulphur per unit volume than does water^as, 
and according to the law of mass action, the greater concentration of the 
H]S in coal-gas increases the rate of absorption. The coal-gas production 
is also more uniform and the peak loads on the purifiers usually represent a 
greater rate of water-gas purification rather than of coal-gas, so the average 
load conditions witli coal-gas are more favorable. The ammonia in coal- 
ga.«, of which traces pass through the purifiers, may also assist materially 
in the purifying process by keeping the oxide alkaline. A section of the 
Purification Committee of the American Gas Association is now studying 
the effect of this factor. 
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In the columns of Tables 3 and 4 marked "Total gas purified per 
bushel — M cu. ft.", the assumption has been made that the H^S content 
of the gas was constant and the same as at the time hi inspection. The 
figures reported arc probably quite as accurate as the results reported in the 
purification records of most plants, but owing to the uncertainty of the 
assumption on which they are based, no claims to great accuracy are made 
for them. 

Causes of Low Efficienciss 
overload 

The cause of the discrepancy between standard purification practice 
and the actual results observed in Illinois plants is a complex one. It is 
probably due to some extent to overload. That an overloaded condition 
of the purifying equipment can result in low-sulphur absorption is evident 
from a consideration of the effect of overload on operation. Where the 
gas has to be passed through the boxes at an excessive rate, although the 
oxide may at first completely purify it, the condition where it cannot com- 
pletely remove the sulphur is reached sooner than would be the case if the 
rate of gas How were slower. The time between box changes will there- 
fore be shorter with the faster rates. 

The complete absorption of hydrogen sulphide requires a measurable 
time of contact between gas and oxide. When the material is fresh a 
shorter time of contact seems adequate, but as the surface of the oxide 
becomes sulphided, a longer time of contact seems to be necessary for com- 
plete absorption of hydrogen sulphide by the inner particles of oxide. With 
very rapid rates of gas flow, the absorption seems to be at first largely 
superficial, and after the superficial capacity of the material has been 
utilized, longer contact seems necessary for complete absorption of H^S. 

The absorption of sulphur per change will therefore be less with an 
overloaded purifying system, and to get the same absorption an oxide will 
have to be handled more times than would be necessary were the flow 
slower. Each time an oxide is handled it becomes finer from hreakafie, and 
with frequent handling the oxide soon becomes so fine as to favor packing 
and back pressure. Conditions which lead to overload of the purifiers also 
usually favor overload of the other gas-cleaning; equipment, so that more 
tar is likely to be carried into the boxes, other conditions being the same, 
when the purifiers are worked beyond their capacities. Therefore, more 
rapid tarring and excessive breakage of oxide in an overloaded plant are 
likely to result in depreciation and discard of the purifying material sooner 
than in a plant operated at normal capacity. 
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Wc note, however, that some of the overloaded plants excel sther 
timilar underloaded plants in absorption realized, so this does not appear 
to be the only or perhaps the most serious cause. 

TAR IN THE GAS 

Tar in the gas is also a contributory cause, but it is difficult to say in 
a particular case to just what extent cfficicnc>' was reduced by it, for some 
of the spent oxides collected that are high in tar are also high in sulphur. 
This would lead one to think offhand either that tar has little effect on 
sulphur absorption or that most of the sulphur absorption had taken place 
before the oxide was tarred. In order to determine roughly the effect of 
tar in the oxide upon efficiency of its absorption of hydrogen sulphide, an 
experiment was carried out, the results of which are shown in Figure 4 



M qi If: 






f^ ^ 


•-- ^ 


-M "-^^ 




■~^ — — ^^ 






i"i ' ' il ' 1 1 1 1 .1 1 1 LU ' 1 ' 11 1 1 1 ' 



the absorption lapacity of a; 



(iile for hyilrogpn 



The absorption edacity of a particular oxide for pure hydr<%en sulphide 
was determined by the Kunberger method. Portions of the same oxide 
were then treated with various percentages of tar, and their absorption 
capacities after treatment were similarly determined. The tar was applied 
by making up a solution of water-gas tar in pure carbon bisulphide. Each 
sample of oxide was treated with an amount of this tar solution corrc 
spiHiding to the required percentage of tar. The tar solution and oxide 
were thoroughly mixed ; then the carbon bisulphide was removed by evap- 
oration in the air. The tar was left deposited on the oxide, which was 
then subjected to the fouling test. 

While the conditions of the test and the results obtained are not 
strictly comparable with practical conditions, they indicate something con- 
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ceming the effect of tar in coating oxide and decreasing its absorption 
capacity. Of course, the ability of the material to revivify is also affected, 
so that tar is a disadvantageous thing to have present at any and all times. 

It was thought at first that the reason for the comparatively high 
sulphur percentages in some rather tarry oxides might be due to the tar- 
extracting action of a portion of the oxide batch, permitting the remainder 
of the batdi to foul more completely on tar-free gas. It vras expected that 
anal>-ses of oxide from different levels in an upward-flow box would show 
a concentration of tar in the lower part of the box. Samples of oxide were 
therefore taken in two plants, one water-gas and the other coal-gas, at 
various levels. Each sample was collected from several points at the same 
lc\'el, to insure a representative sampling. Analyses of the samples and 
the levels where taken are shown in Table 5. It is surprising to note that 
the tar is not concentrated at the bottom. In the water-gas plant the 
greatest percentage of tar was found in the bottom of the upper layers, 
while in the coal-gas box, the top of the batch contained the most tar. 
Likewise, there is no apparent relation between the percentages of tar and 
sulphur in these batches. Tlie highest percentage of sulphur in each case 
is coincident neither with the lowest, nor with the highest percentage of 
tsr. One naturally concludes that each batch must have absorbed the larger 
part of its sulphur in each case before the tar was present to any great 
extent. The concentration of tar in the upper part of the batch may be 
caused by tar condensing out of the gas, due to the cooling action of the 
purifier box cover, and dropping down into the oxide. Of course, in prac- 
tice the accumulation of tar is relatively slow, and since the rate of sulphur 
absorption in a given part of an oxide batch is slowing down as the cen- 
ccntration of iron sulphide increases, it is difficult to determine Jn a partic- 
ular case to just what extent the accumulation of tar is affecting the per- 
tormance. 

The means of removing tar differs considerably in different plants. 
Table 6 shows the gas-condensing and scrubbing equipment in use in the 
different plants. For convenience, the final tar-extracting apparatus in 
each case is printed in italics. It will be noted that the shavings scrubber 
appears to be the favorite tar-extracting equipment in water-gas plants, 
though the P. & A. tar extractor and the bubble washer are preferred in a 
few plants. The writers of this bulletin have had no opportunity to study 
(he relative merits of these various ty^ies of apparatus under conditions 
which were comparable. As will be noted in the table, the amount of tar 
in the gas at the inlet of the purifiers varies considerably even with the 
tame type of tar extractor, and it seems to be possible, under favorable eon- 
ilitiaas, to obtain praaically complete extraction with any one of these 
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> l>cs of apparatus. At the time when the tar tests were taken, from which 
t»<r pounds of tar>per million, as given in Tables 3 and 4, were computed, 
lie temperature was ver>' high. Hence, the results represent probably the 
5-»ost unfavorable conditions. The tar-extracting apparatus of many of the 
>lajit5 was overloaded at that time. The overload was due in some cases 
:t inadequate apparatus and in others to the 'temperature of the cooling 
w-ater in the various units being unavoidably hig^. It will be noted that 
where the temperature at the inlet of the purifiers is above lOOT. the 
.xmount of tar remaining in the gas is usually excessive, regardless of the 
^(pparatus, though this is not an invariable rule. The water-gas plants 
>how higher average temperature at the purifiers than do the mixed-gas 
plants, and a comparison of the tar contents of the gases shows the average 
water-gas to contain about twice as much tar per million cubic feet as does 
ihe average mixed-gas. Where shavings scrubbers arc employed, there 
-^eems to be in many cases no regular routine observed in regard to changing 
the shavings, and the indications are that in some cases they arc allowed to 
remain unchanged too long. The frequency of changes would of course 
depend upon the tar content of the gas at this point in the system, and this 
in turn would be affected by the operation of the previous equipment. In 
<ir»e plant at least, notably Plant No. 7, a regular routine is observed, 
each bushel of shavings cleaning approximately 100,000 cubic feet of gas. 
It will be observed that the tar entering the boxes amounted to only 9.7 
poundf per million cubic feet of gas. That this efficiency had not been 
realized at all times, however, is indicated by the previous column, whidi 
shows that spent oxide from this plant contained a rather high tar content 
of 4.4 pounds per bushel. On the other hand, some plants which at the 
lime of the test showed high tar, give indications of better past perform- 
ance, as judged by the anal>'ses of spent oxide. It seems as though regular 
tests of the gas for tar by a tar camera or other device would be worth 
while in the better purifying results effected. It is, however, by no means 
common to find plants which possess the necessary apparatus but seldom 
uw it. This subject deserves more consideration than is ordinarily given 
to it. It is probably safe to say, in spite of the difficulty in demonstrating 
lo a certainty, that tar interferes with purification efficiency more than any 
other single cause. 

METHODS OF REVIVIFICATION IN USE 

Iniipection of Tables 3 and 4 is likely to surprise advocates of revivi- 
rication in place. It will be noted that whereas most of the straight water- 
gn plants introduce from I to 2 per cent of air into the gas prior to puriB- 
cation, the mixed-gas plants with one exception resort to the old method of 
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revivifying oxide in the open air. Revivification in place has been in use 
for many years. Its theoretical advantages, especially under the noiv 
almost universal heating-value standard, are almost unquestionable. Why- 
then is it not more universally used? One coal-gas operator, when ques- 
tioned in regard to this matter, stated that his retort settings leaked so that 
enough air was admitted. Whether the leakage was really air or furnace 
gases was not demonstrable by any tests made in his plant. Other operators 
stated that so light a seal was carried on the hydraulic main that air was 
drawn in every time a retort was opened. While it is perhaps true that 
there is oftentimes considerable leakage of air or gas into the gas s>'steiii: 
this is a most uncertain and doubtful way of revivifying in place, and 
possesses other disadvantages as well. When the retorts are leaky, it may 
be inadvisable for the time being to dilute the gas any further, but it would 
hardly seem reasonable that this uncertain method of introducing air is in 
vogue in a majority of the coal-gas plants. Other objections to revivifica- 
tion in place are frequently advanced, including , the additional cost of 
enrichment to make up for the inert nitrogen introduced into the gas. 
Another objection frequently advanced is that the oxide has a tendency to 
cake verj' hard when revivification in place is tried. It is probably true 
that where an attempt is made to completely foul an oxide to its capacity 
with one handling, the caking will be pronounced, but it is believed that an 
attempt to carry revivification to this extreme is seldom practiced. Where 
caking has been found to occur with revivification in place, study «hould 
be given to the subject with a view to relieving this condition without 
abandoning revivification in place altogether. Some operators state that a 
lack of a proper amount of moisture in the gas is a fruitful cause of caking. 
An excessive loading of the material with iron, whereby the weight per 
bushel is greatly increased, might cause trouble, especially in deep beds of 
oxide. Under such conditions, consideration might well be given to the 
question whether the extra iron really pays for itself in amount of absorp- 
tion obtained. It may be that a lighter oxide capable oi revivifying rapidly 
might realize a considerably greater absorption in the long run. The car- 
rier used may also be a f.tctor in the case. If the carrier consists of planer 
chips, then consideration might well be given to the size of the chips; per- 
haps the particular size used packs too much, giving a better opportunity 
for the sulphur deposited during revivification to cement the particles of 
oxide together. The nature of the carrier is one of the objections which 
has been presented to the use of blast-furnace slag as a carrier for oxide. It 
is claimed by some that such oxide is especially likely to mat together, 
giving a product which is heavy and difficult to handle. It may be that 
this type of material might be objectionable in some cases. 
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Another reason why revivification in place is neglected to such an 
c»Trnt may he that it has been tried and that results do not bear out the 
perfonnance expected. In such cases, it would be well to ascertain to what 
e«ent the introduaion of air really affected the matter, and whether, as ? 
matter of fact, the results might not have been due to other conditions. 

Timidit>- about introducing air into the gas may be a cause of 
hesitancy on the part of some operators. . It may be feared that the quality 
of the gas will be unduly affected, and that the general public may learn of 
the practice and misunderstanding the motive behind it, raise a clamor. 
There seems little real foundation, however, for such forebodings, as is 
exidenced by the fact that some of the best-operated plants have used the 
method for years without serious protest. 

Revivification in the off-box was practiced in only one of the plants 
inspected, namely, in Plant No. 16. The eost of purification in this plant 
was lower per unit of hydrogen sulphide in the gas than in any other 
plant. A brief description of the method as applied in this plant may be 
helpful. 

A box is blown shortly after it begins to show foul, as tested by lend 
acetate paper. At that time the box is usually removing about 60 per cent 
of the H.S in the gas (this would, of course, depend a great deal upon the 
nature of the oxide) . The rate of circulation of air through the box is about 
2,000 cubic feet per minute (about double the maximum rate of gas flow). 
The air is blown through the box opposite to the direction of gas flow, 
just previous to the time of turning off the box. The air is not cooled 
during circulation, nor is any steam introduced with the air. This was 
tried at one time but resulted in warping the grids. Temperature observa- 
tions are taken on the air as it leaves the box. The blowing is continued 
until a 20- F. rise in temperature is observed. At this point the fresh air 
supply is cut off and the deoxygcnated air circulation is continued until a 
decided drop in temperature is observed. Some trouble from channelling 
and local heating has been experienced. The oxide is usually removed 
from the box only twice before final discard. The oxide has a tendency to 
cake harder with this method than without. Even with such difEculties 
a^ are encountered, the superintendent in charge considers it the most 
ecnniiroical means of revivification. As has been mentioned in the dct.iiled 
description of the purifying equipment of this plant previously given, the 
boxes in which this method of revivification is used are arranged (or 
reversible flow, but there is only one sequence of boxes possible. The 
(uperintcndent of the plant expresses the opinion that were the sequence of 
the boxes capable of alteration, together with the reversible flow, it would be 
pos>ible to blow the boxes before they became verj- foul and that chan- 
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nelltng and local heating troubles as well as caking of the oxide would be 
largely avoided. 

While this opinion as expressed may be conjecture only, it accords 
quite well with the conclusions drawn by O. B. Evans in his paper, 
entitled "Revivification in place", already referred to.- It seems likely that 
the temperature rise during revivification dries out the oxide to a consider- 
able extent and thereby favors caking. Were a surface condenser or other 
means used whereby the air would become thoroughly saturated with 
moisture during circulation, it seems likely that the caking would be 
diminished, since the water-saturated air would have a tendency to keep 
the oxide moist. 

This method variously modified has been used for years by several 
large gas companies and from the experiences in the plant mentioned above 
it would seem to merit more attention from Illinois operators than it has 
received. 

Even the practice of revivifying oxide in the open air could be im- 
proved in a number of cases. It is not uncommon for a considerable por- 
tion of the batch to overheat during revivification in the open, which, of 
course, has a detrimental effect on the sulphur-absorbing capacity of the 
material. 

Revivification in place seems by far the preferable method. Its 
advantages might well be studied by those who are not now using it. The 
writers can do no lietter than to refer to O. B. Evans' paper, "Revivifica- 
tion in place", presented to the American Gas Association at their 
October, 1919, meeting. It is believed that the Association can supply 
copies of this paper for a few cents each. 

LACK OF TESTS AND RECORDS 

In every plant inspected by the writer, inquiries were made relative 
Lo the chemical control of purification practiced and the nature of the 
purifying records kept. It was rather surprising to learn how few operators 
really do make any systematic effort to study their purification problem 
from a technical standpoint. In a majority of plants the lead acetate paper 
test was the only sulphur test made aside from the total sulphur test on the 
purified gas, required by the Public Utilities Commission, About half of 
the plants visited possessed a Tutwiler apparatus, but in several cases the 
instrument was broken, or the stop-cocks were stuck, and in only one case 
which we recall were systematic tests made every day. The operators 
usually had only a hazy idea as to what their variouse purifiers were doing. 

The purifying records were in many cases fragmentary and in a few 
cases kept on loose sheets of paper. In a few cases a separate oxide batch 
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record was kept. The usual record showed the amount of gas passed by 
the tiret box of each sequence, between changes, and usually the purifica- 
tion of all this gas was credited to the first box. The sulphur content of 
the unpurified gas often varied considerably from day to day, but this was 
not taken into account in crediting a particular batch. The assumptions 
were really made, so far as the records went, that the H^S content of the 
gas was uniform, and that the various batches as they came into first posi- 
tion would average up: viz., the first batch would receive credit for more 
than actual purification to offset the unearned credit given to other batches 
while they were in first position. In some plants analyses of spent oxides had 
hcen made, chiefly to value the oxides for cyanide recovery, and in such cases 
the sulphur per bushel was reported, but except in such cases, the records 
tJiowed no figures from which the total sulphur absorption of a batch per 
bushel could be computed with any degree of accuracy. In the one plant 
where tests were regularly made and records kept of batch performance, 
it is interesting to note that the total cost of purification per 100 grains of 
H,S in the gas to be purified is lower than in any other plant. In view 
of the small expenditure of time and equipment to gain this information it 
seems worthy of more consideration. 

Cost of Purification 

The ultimate criterion by which the gas operator judges purification 
performance in his plant is cost per 1,000 cubic feet of gas purified. So 
long as the sulphur content of the unpurified gas remains low and purifi- 
cation does not present an undue amount of difficulty from an operating 
standpoint, the operator is likely to be satisfied, provided the costs are 
reasonably low. It is when the necessity or advantage of using fuels of 
higher sulphur content presents itself or when the costs begin to mount 
that the average operator tfegins to inquire into purification efficiencies. 

The cost figures given in Tables 3 and 4 are averages for 1919. Even 
a casual inspection of these figures in connection with the load and other 
cnnditions in the various plants shows that there is no direct relation be- 
tween purifier toad and purifying costs so far as .can be as«rtained from 
a comparison of different plants. Operating methods, size of plant, sul- 
phur content of the gas, cost of labor, facilities for handling oxide to and 
from the boxes, cost of purifying materials (including freight), all have 
much influence on purif)-ing costs. The only way to determine the effect 
of a single factor as purifier load, would be to make an extensive compari- 
son of costs before and after an extension of the purifying system, care 
being taken to keep all other factors constant. The writers have no data 
from which any conclusions can be drawn relative to this point. 
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Inspection of Tables 3 and 4 Indicates that the average total purifica- 
tion cost in the mixed-gas plants {average about 25 per cent water-gas) is 
about one-third higher than the average cost for water-gas plants, but the 
sulphur content of the mixed^as averages considerably higher than that of 
the water-^as plants. Calculated to a basfs of sulphur absorbed per 
bushel of oxide, the cost of mixed-gas purification would probably be con- 
siderably lower than that of water-gas purification. The gas operator 
figures all his operating costs, including purification, to a basis of 1,000 
cubic feet. While this is necessary in order to be in harmony with his 
other operating costs, purification results, especially in different plants, 
could be better compared on the basis of cost per pound of sulphur 
(or HjS) absorbed per bushel of oxide. This could readily be determined 
from the purifying cost per thousand if the sulphur content of the oxide 
and the average H^S content of the gas were known. Regular tests and a 
form of record siich as is suggested in Appendix B of this paper would 
furnish the necessary information. 

The operating cost is of course only a part of the cost of purification. 
The capital charges on the equipment are just as truly a part of the cost 
and in some cases they may approach the cost of operation. In making 
extensions to existing equipment, if greater efficiency of operation is the 
main thing sought, it is well to inquire whether the total purification cost 
will be decreased by the added equipment. A concrete example will serve 
to illustrate this. A certain plant in Illinois has a total annual gas output 
of about 550 million cubic feet of gas. Its present purifying capacity is 
40,000 cubic feet per hour. The maximum hourly production is about 
110,000 cubic feet. The purifying apparatus is therefore operating at 
about 275 per cent of its rated capacity. In spite of this heavy overload, 
the total purifying operation cost for 1919 was reported as only 0,7 cents 
per 1,000 cubic feet of gas purified. Great difBculty has been experienced 
in completely purifying the gas before distribution and therefore the man- 
agement has let a contract for a new purifier which together with the 
necessary connections to tie it in with the existing boxes will cost about 
$18,000. The capita! charges on the old equipment are not known and 
need not be considered, since these charges will remain as before, even 
after the new bo.\ is installed. Capital charges on the new investment will 
be about 14 per cent per annum, or #2,520. This amount will correspond 
to about 0.46 cents per 1,000 cubic feet of gas purified, which is consider- 
ably more than half of the total purifying operating cost per 1,000 for last 
year. It is obvious, therefore., that unless the purifying operating cost can 
[ic reduced to about 0.24 cents per thousand there will be no immediate 
financial gain from the new installation, though the company will be 
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rtljf\-ed from much of the anxiety under which it has been placed. This, 
vhilc perhaps not expressible in dollars and cents, is worth' considering. 
TTw purifying operating cost for 1919, namely, 0.7 cents per thousand, is 
lower than in a majority of plants of the same size, and it is possible that 
it is not absolutely accurate. There is often considerable difficulty, for 
example, in equitably distributing the cost of oxide purchased over a proper 
period of time. That such an error might have been present in this case 
is indicated by the fact that the purifying materials cost was only 0.2 cents 
per thousand, about one-fourth that in plants obtaining similar efficiencies. 
T\it labor cost, O.S cents per thousand, was somewhat hi^er than the 
average, as might be expected from the exceptionally overjoaded conditions 
prevailing. The total purifying operation cost was therefore probably 
nearer 1.3 cents per thousand. The cost of removing, revivifying, and re- 
placing the oxide was probably at least 5 cents per bushel. This would cor- 
respond to about 25 changes of oxide per year, or one change everj- two 
weeks. The gas purified per change was only about 10.577,000 cubic feet, 
or 4.800 cubic feet per bushel. The sulphur absorption was therefore only 
about 0.65 pounds per bushel per chanjic. If the analysis of the spent ox- 
ide from this plant is typical of the perforancc obtained, each batch prob- 
ably had to be handled about. eight times to get an absorption of 5.3 pounds 
of sulphur per bushel, and the oxide was discarded when it had taken up 
only about one-third as much sulphur as is usually absorbed in water-gas 
practice. 

The new installation will increase the computed capacity from 40,000 
cubic feet to about 1 17,000 cubic feet per hour. The arrangement wiH be 
such that there will be complete flexibility a^ to sequence of boxes and 
direction of flow. Other projected improvements should result in bring- 
ing gas containing much less tar than heretofore, to the purifiers, so that 
it will probably be possible to operate with much less handling of oxide, 
.^■isuming that each batch could be fouled to 35 per cent sulphur with two 
changes, this would amount, with the pte«f:it sulphur content of the gas, to 
z removal and a replacement of about 7,800 bushels per year. At 5 cents 
per bushel for handling, the annual labor cost would amount to $390, or 
.07 cents per thousand. An average of about 3,900 bushels of oxide would 
be di«:ardcd per year. Assuming the cost of 40 cents per bushel of oxide 
i. o. b. the gas plant, this would amount to $1,560 per year or 0.29 cents 
per thousand. The total purifying operation cost then would appear to be 
about 0.36 cents per thousand, or about 0.94 cents per thousand less than 
the probable cost of purification for 1919, or 0.34 cents less than the 
reported cost. The total cost including capital charges will be about 0.82 
cents per thousand. It seems then that after adding capital charges, even 
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if operation as good as that assumed above is obtained, the company can 
hardly hope to purify the gas as cheaply as they reported last year. How- 
ever, even after adding to the operation costs, the capital charges due to 
the new installation, they will save about 0.48 cents per thousand, as com- 
pared with the probable actual costs of operation last year. In arriving at 
these conclusions, some assumptions have been made which may or may not 
be accurate, but the example serves to illustrate the nature of the problem 
which faces the operator who contemplates an extension to his purifying 
system. 

As has been previously mentioned, while extensions are undoubtedly 
needed in a number of cases, good operation may go a long way to ofiset 
insufficient equipment. On the other hand, cases have been observed where 
it seemed that a much over-size installation gave such a sense of security 
to the operator that his watchfulness was relaxed and he lost the oppor- 
tunities for operating economy which his plant facilities would have per- 
mitted. 

CONCLUSION 

Though considerable improvement in purifying conditions in indi- 
vidual cases can be expected by application of the various su^estions 
which have been made, the process itself has inherent faults which cannot 
be avoided. It is cumbersome, requires heavy investment, and since it 
involves the handling of solid material must be costly in operation. Many 
gas engineers have looted forward to the day when some liquid purification 
process or some other process of similar theoretical merit would supplant 
oxide purification. Many such processes have been suggested and more 
than one has had promise of practicability. The fact remains, however, 
that millions of dollars are now invested in existing equipment for purif}'- 
ing gas by iron oxide. Oxide purifiers are continually being built to sup- 
plement those now in use, and even were a more economical process 
worked out for purifying gas, the replacement would necessarily be slow, 
since not all companies would be able to scrap existing equipment at once. 
Any study which will improve operation with present equipment is there- 
fore worth while. It seems as though the greatest promise of material 
advancement in oxide purification generally lies in a more thorough knowl- 
edge of hydrated oxide of iron itself. Our knowledge of the material and 
the chemical and physical conditions affecting its performance is incom- 
plete. Research work to bring forth this knowledge is needed. Standard 
testing methods by which the value of a particular material can be quickly 
and fairly judged are also needed. Until such studies are made, little 
radical advancement in the art of oxide purification is to be looked for. 
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A cooperation for carrying on this work has been entered into Ky the 
American Gas Association and the agencies of the Illinois Cooperative 
Mining Investigations and it is hoped that research work now in progress 
will solve some of the problems of oxide purification. 
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APPENDIX A 

The Steere Engineering Company^ formula for gas purifiers:'' 
„ 3000 X (D+C) X A 



GXS 



3000 X (D+C) 

\V7iere G=maximum amount in cubic feet of gas, corrected to 60°F,, 
to be purified per hour. 

S=factor for grains H,S per 100 cu. ft. of unpuritied gas, as given 
in t^ble below. 

D=total depth of oxide through which the gas passes consecutively 
in the purifier set, and is obtained by multiplying the depth of such oxide 
per box by the number of boxes in series in the set. Where a single catch 
box is used for two or more sets, disregard the catch box in obtaining the 
factor "D". 



NoTE:^ — Duplex boie^. with two layers of oxU 
passes throuKh each layer, present the combmed a _ 

A=cross-scctional area in square feet of the oxide through which the 
gas passes on its way through any one box, in series, of a set, 

enactor, 4 for two-box, 8 for three-box, and 10 for four-box series, 
respectively. 

Where a single catch box is used for two two-box sets, use factor 
C— 6. 

'SOOO^assembling constant. 
Value of S is: 

Grains H^S per 100 cu. ft, unpurified gas Factor 

1000 or more 720 

900 700 

675 
640 
600 
560 
525 
500 





700 




600 




500 




400 




300 




200 or less 


1919'''"" 


nailed ..planatkm Mt fii« 


■Rep. 


nled hy pctnu.si'ti of the 
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APPENDIX B 

Sample record forms and computations for keeping account of oxide 
performance and the status of various oxide batches in use : 

The following record forms arc suggested only as embodying most 
oJ the essential features of a record which would give the gas operator a 
continuous knowledge of the performance of his purifiers. The absorp- 
tion record is made out for a 3-box series but could of course be modified 
to suit the conditions in any given plant. The actual figures given are not 
meant to indicate just what absorptions wOuld be obtained by each box; 
they are illustrative only. The remarks column could be enlarged to'givc 
ample space for other notes, such as when the direction of gas flow in a 
particular box was reversed. In the case illustrated the clean box is pur- 
posely put first and the rotation is back^vard, the successive sequences being 
A— B — C, C — A — B, A — B — C. This method might 
be applicable to any order desired. The time between changes of sequence 
in the illustrated form has no significance. In some cases several weeks 
might elapse between changes in sequence and months between refillings 
of a box. As stated, the illustration only suggests a form which the 
cfwrator can adapt to his own needs. 
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Where a box is emptied during the month, the total absorption by 
thAt batch during the month up to the time of emptying could well be 
entered in the column, preferably in red ink. Likewise the number of the 
batch substituted for the batch removed should be entered in the same 
column ahead of the daily entries. The total absorption by each batch 
while in a box is entered in the batch record, a suggested form of which 
f<illows : 

Batch Record 
Biv'-Vr. ; Kinil of Mi-l* N<uiirat Bounht ftom 



lit--t :":• ,T<ti ■ B"! Dslrlalicnuutof. PoundiHiS 


Equivalent ■ Lbs. lutphur 


Remarks 


.... . !>.,» , .™ 

J 16 Jl '. »/X7'll ! 10000 

• U> il B 1,1\21 . .. I IBOOO 

-J IS « (• 6 mil ....'. sooo 


w»oo 


B 6S 
6 76 


4l.0%.ulphor 
Bitch dii- 


T^t^h .. . ' i «S00 


^ 


,.., 






The above forms could of course be printed in book form or made up 
as desired. The absorption record would require a page per month, while 
the batch record might well occupy a page per batch. The number of 
entries per batch would depend upon the practice in a given plant. 
Ordinarily one would not expect to handle a batch more than four 
or five times, perhaps less, but there are conditions which make many 
more handlings necessary. Any space remaining on the page after 
the entries might well be devoted to an extension of the remarks giving 
wme information relative to the operating methods employed, rapidity of 
the material as to fouling and revivification, presence or absence of tar, 
fineness of the material before and after use, caking, etc Also, if any 
laboratory tests of the material had been made prior to or during use, the 
agmment of these tests with practical results observed might eventually 
be valuable. 
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APPENDIX C 

Determination of the further usefulness of a given batch of oxide, 
according to the formula^ of Fulweiler and Kunberger:^ 
Average cost of purification ^A^ per M cu. ft. of gas 

Cost of new oxide =B4 pcr bushel 

Residual value of old oxide — C^ per bushel 

Cost of removing, revivifying, and replacing =D(( per bushel 
Gas already purified by one bushel =E thousands of cu. ft. 

Number of times oxide has already been used'^F times 
Average H^S content per M cu. ft. ^G pounds 

Weight of one bushel of oxide — H pounds 

Per cent of H^S removed by test =1 per cent 

Capital charge per M cu. ft. =J^ per M 

Then 

, (B-C) + (FXD) 

A +J 

But J is a constant (practically for such a problem) that docs not 
affect this calculation, so we may write it: 

,. „ (B-C) + (FXD) 
Operating cost^ ( A— J) ^ p ■ ■ — 

The question then, whether or not it will pay to use a batch again 
with any given absorption test I, depends upon whether 

(B-C) + (FX1)D1 

^+ G 
is equal to; greater than; or less than the average (A — J). For the sake 
oi a numerical example, let us assume that 
(A-J)_1.0* 
B_35.0t' 
C-0 

E— 40. (Mcu. ft. of gas) 
F^4 times 
G-0.25 lbs, 
H— 50 lbs. 
1-5% 
Ther 
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so thai using this batch would increase the average cost considerably. To 
Rrt the minimum economical percentage that would just equal the average 
coat, we have — 



(A-J)XH 
Substituting the assumed values we obtain — 

0-25 ( 1 

'"•~{IX50) (^■»-0) + [(l+l)X5]-{lX40) 

I— .10 or 10% 

In qpiplying the above formula part ol the information is known and 
the remainder may be obtained by test. For example, the monthly cost 
statement, if carefully prepared and correct, will give the value (A — ^J), 
viz., the purifying operating cost (includes purifying labor and purifying 
supplies per M). Invoices for purifying material purchased plus freight 
and handling into storage give the value B when figured per bushel. The 
value of C will be in many cases, but if the oxide is sold or used in such 
a way that a money value can be assigned to it, then the value per bushel 
can be readily obtained. D may be estimated by keeping careful account of 
the cost of emptying a box, handling the oxide during revivification, and 
putting back in the box, and dividing by the number of bushels so handled. 
The value of E is not so definite, since a particular batch may be credited 
with some work done by other batches. If the plan for keeping account of 
oxide pcrfonnance suggested in the text of this paper and illustrated in 
A;^>cndix B is followed, no difficulty ^ould be experienced, since the 
average H,S content of the gas (in pounds sulphur per M) as recorded, 
divided into the pounds of sulphur absorbed per bushel by the oxide, will 
give the thousands of cubic feet of gas already purified. Or, if an analysis 
could be made for sulphur content of the oxide, the number of cubic feet 
of gas of average H,S content corresponding to the sulphur per bushel 
could be readily computed. For example, assume that the air-dried oxide 
averaged 30 per cent sulphur, and that oxide weighed SO pounds per bushel, 
the sulphur per bushel would be .30x50 — 15 pounds. 

15 pounds=~105,000 grains of sulphur, or 
105.000X34 



- =112.000 grains H,S. 



32 

If the average H,S content of the gas is 100 grains H^S per 1 c 
then this gas purified by the oxide per bushel is 
112,000 



-^ 112.000cu.lt. 
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The number of times the batch in question has been used, F, can also 
be quiclcly ascertained from the batch record as illustrated in Appendix 
B. G., the average HjS content per M cu. ft. can readily be obtained from 
the record referred to over any period of time. The average content in 
grains per 100 cu. ft. is multiplied by 10 and the product divided by 7,000 
to convert grains to pounds. The weight per bushel of oxide, H, can 
probably be obtained with sufficient accuracy by spreading out and air- 
drying a bushel of oxide made up from samples taken from all parts of the 
batch and then weighing on a good scale. The value of I has to be 
obtained by a laboratory test. The apparatus employed (aside from a 
chemical balance, which is es,sential) is shown in the accompanying sketch, 
Figure 5. 




FlcUKE ; — Kunberger apparatus for testing oxides for gas purification. A is a 
Kipp Kas generator- B is the stop eoek controlling the generation and flow of ^as. 
C IS tfie drying tube. D is the tube containing the oxide under test and calcium 
chloride for absorbing the water liberated. 

In the sketch, A is Kipp gas generator made of glass in which H^.S 
is generated by the action of hydrochloric acid or dilute sulphuric acid on 
ferrous sulphide. The generation and flow of gas is controlled by the stop- 
cock B. The U-tube C contains granulated fused calcium chloride to dry 
the HjS. The calcium chloride tube, D, contains in the straight part of 
the tube, 5 grains of the oxide to be tested, mixed with about 2 grains of 
coarse sifted sawdust, followed by granulated fused calcium chloride in the 
bulb of the tube. Little wads of glass wool are placed in the ends of this 
tube and between the oxide and the calcium chloride to retain the materiab 
in their proper places and prevent any from dropping out while weighing. 
Where sponge, viz., mixed oxide, is to be tested, no sawdust is mixed with 



^dbvGooglc 



idbyGoOgIC 



idbyGoogle 



STATE OP ILLINOIS 

DEPARTMENT OF REGISTRATION AND EDUCATION 
DIVISION OF THE 

STATE GEOLOGICAL SURVEY 

FRANK W. DE W<»j:. CbW 
Cooperative Miniog Seriet 

BUIXETIN 26 
GOAL RESOURCES OF DISTRICT IV 

BV 
GILBERT H. CADY 



ILLINOIS MINING INVESTIGATIONS 

■VnaiMnI bat wn tlii lUinou SlaU G«ala|iul Samjr 
Kunsnt SlKlioB of the Uuvsnitgi ol 
U. S. Bunui ol Miu* 



PRINTED BY ALTTHORITY OF THE STATE OF ILUNOIS 



URBANA. ILLINOIS 
1921 



Digitized bvGoOgIC 



STATE (ff ILLINOIS 
DEPARTMENT OF REGISTRATION AND EDUCATION 

DIVISION OF TIIE 

STATE GEOLOGICAL SURVEY 

FRANK W. DeWOLF. Chuf 

Committee of the Board of Natural Resources 
and Conservation 

W. H. H. MiLLEB. Chmrman 

Director of Regislralion and Education 

KeNonic C. Babcock 

Representing the Presideiil of the Unifersily 
of Illinois 

RoLLiN D. Salisbury 



S07"ft 

D„ii„.db,Googlc 



PART 1— GEOLOGIC RELATIONS IN DISTRICT IV 



Introduction 9 

Importance of the aiea 9 

Acknowledgments 9 

(icography 11 

TopOfcraphy and glacial drift 11 

Transportation and markets 16 

Towns 15 

Use of drill records 15 

Rock formations of Dis' rict IV 17 

Coal-bearing rocks 17 

General description 17 

Divisions of the Pennaylvanian system 20 

Pottsville formation 21) 

General description 20 

Strata comprising the- Psttsville formation 25 

Carbondale formation 31 

General descrip ion 31 

Strata comprising the Carbondale formation 32 

McLeansboro formation 37 

General description 37 

Distinctive horizons 37 

Limestone above No. 6 coal 41 

Variegated below No. 7 coat 41 

No. 7 coal 41 

Lonsdale limestone 42 

No. 8 coal 42 

Carlinville limestone 43 

Higher distinctive horiiOTis 44 

Chfmiccl value of coals 45 

Structure 5T 



PART II~COUNT 



Introduction 

Cass County 

Production and mines . 

Coal-bearing rocks 

Dip of the rocks 

No. 2 coal 



^dbvGooglc 



Christian County 67 

Coal-bearing rocks 67 

DeWitt County 68 

Introduction 68 

Surficial deposits 68 

Coal-bearing rocks 69 

Structure 74 

Coala 7* 

Fulton County 76 

Production and mines 76 

Surficia] deposits 76 

Coal-bearing rocks 76 

Structure 82 

Minable coals 84 

No. 6 coal 84 

Distribution and occurrence 84 

Character 84 

No. 5 coal 87 

Mine notes 91 

Coal beds below No. 5 coal 105 

Knox County 106 

Production and mines 106 

Surficial deposits 106 

Coal-bearing rocks 107 

Mine notes 115 

Logan County 117 

Production and mines 117 

Surficial deposits 117 

Coal-bearing rocks 119 

Mine notes 123 

McLean County 127 

Production and mines 127 

Surficial deposits 127 

Coal-bearing rocks 127 



' coals 144 

144 

lotes 146 

147 

lotes 147 



Digitized bvGoOgIC 



Peoria County 155 

Coal-bearing rocks 156 

PotUville formation 158 

Carbondale formation 160 

No. 2 «ml 161 

StraU between Mo. 2 and No. 5 coals 161 

No. 5 coal 161 

Distribution 161 

Strata between No. 6 and No. 6 coals 163 

DiBCUSBJon of the channel sandstones 166 

No. 6 coal 175 

HcLeanaboro formation 176 

Strata between No. 6 and No. 7 coals 176 

No. 7 coal 178 

Strata above No. 7 coal 178 

Deposits above the coal-bearing rocks 179 

The minable coals of Peoria County 180 

No. 7 coal "•" 

Mine notes 

No, 6 coal 

Mine notes 

No. 6 coal 

Mine notes 

No. 2 coal 

Mine notes 

No. 1 coal 

SangatDon County 

Production and mines 

Coal-bearing rocks 

Kinds of rock in the area 

Surflcial materials '. . . . 

Indurated rocks 

General description 

Pottsville formation 

Carbondale formation 

HcLeanaboro formation 

Structure 

Tallula and Springfield quadrangl 

Coals 

Coals below No. 6 

No. 6 coal 

Characteristics 

Clay seams 

Origin 

Concretions 

No. 6 coal 

No. 7 coal 

No. 8 coal 

Mine Notes 

(S) 

Digitized bvGoOgIC 



Page 

Schuyler County 224 

Production and mines 224 

Coal-bearing rocks 224 

Coals 225 

No. 5 coal 225 

No. 2 coal 225 

No. 1 coal 225 

Tazewell County 226 

Production and mines 22C 

Surficial deposits 22u 

Coal-bearing rocks 22S 

Pottsville formation 229 

Carbondale formation 229 

McLeansboro forma' ion 232 

Minable coals 232 

No. 2 coal 232 

No. 6 coal 232 

Mine notes 233 



ILLUSTRATIONS 

PLATE PAGE 

I. Map of District IV, shDWing coeI mir.ca, and having special refer- 
ence to the depth, position and distribution of No. 5 coal .In picket 
II. Sections showing the stratigraphic rela'ions of the coal-bear- 
ing rocks in District IV 20 

III. Structural sections of the coal-bearirg rocks in District IV .Inpocket 

IV. Graphic avera^ analyses cf Illinois coals by beds 56 

V. Map showing the structure of the Can'un and Avon quadrangles 

and an adjoining area . : 82 

VI. Map of the Peoria quadtangle, showing the approximate eleva- 
tion, in feet above sea level, of the surface of bed rock 162 

VII. Stratigraphic sections from the Springfield quadrangle ^ 204 

Vlll. Structure map cf the Tallula and Springfield quadrangles, lying 

mostly in Sangamon County, but partly in Menard County. 208 

FIGURE 

1. Map showing area covered in the report 10 

2. Map showing position of the glacial moraines in District IV 12 

3. Map showing the areal geology of the surface upon which the 

Pennsylvanien strata were deposited IS 

4. Diagrammatic section showirg the distinctive s'rata of the Mc- 

Leansboro fcrmation in Districts I, IV, and VII 36 

5. Diagrammatic sketch showing the relations of horsebacks to rolls 

in the roof and flrior, and ihe accompanying faulting 87 

6. Limestone "boulder" in 'he floor of the Monmouth Coal Com- 

pany's mine at Brereton 88 

7. Sketch of a clay vein ("horseback") in the Latham -Lincoln Coal 

Company's mine at Lincoln 12& 



16) 

Digitized bvGoOgIC 



Page 
S. Graphic sections showing the Pennsylvanian succession at Ls 

Sslle, BkxiDiington and an intermediate point 131 

9. Section of the slope between No. 2 and No. 5 coals in the Mc- 
Lean County Coal Company's mine at Bloomington, show- 
ing diagram matically the character of the intervening strata 
and the crackirK resulting from subsidence 13b 

10. Sketch of a clay vein ("hoiseback") in the Niantic Carban Coal 

Company's mine at Niantic 145 

11. Sitetch of a nearly vertical clay vein ("horseback") in the Union 

Fuel Company's No. 4 mine at Athens. The fracture is no", 
accompanied by an offset 163 

12. Sketch of an inclined clay vein ("horseback") in the Union Fuel 

Company's No. 4 mine £t Athens. The bed is offset 164 

13. Graphic sectiors showirg the character of the Pottsville forma- 

tion in Peoria Coun'y 157 

14. Photograph of a block of the ro:f shale of No. 6 coal in Peoria 

County, showing laminated structure 160 

15. Sections of main entry of the Leitner (formerly German) Coal 

Company's mine showing the relations of the channel sand- 
stone to the coal l«fi 

16. Photograph of the rcof and southwest wall of the main entry of 

'he Leitner Coal Company's mine 167 

17. Photograph of wall of the main entry of Leitner Coal Com- 

pany's mine 168 

18. Photograph of wall of the main entry in the Leitner Coal Com- 

pany's mine 169 

19. Photograph of the northeast wall of the main entry in the Leitner 

Coal Company's mine 170 

20. Pho'ograph of wait of the main entiy in the Leitner Coal Com- 

pany's mine 171 

21- Diagrammatic sketch, indicating probable original conditions, 
movements and results, in the formaticn of the channel sand- 
stones ("faults") of Peoria County 172 

22. Hap showing the position of the channel sandstone south of 

Peoria 174 

23. Disgramma'ic sketch showing the manner in which faulting 

alorg a horseback will effect an apparent thinning of the 
coal bed 188 

24. Sketch showing the cracks cutting the roof along the 6th south- 

east entry of the Leitner Coal Company's mine 189 

25. Sketch of 'he contact of coal and "fault" in the 6th west off main 

north entry of the M. E. Cuse Coal Company's No, 1 
(Walben) mine 196 

26. Photograph of a shale bed a short distance above No. 7 coal, ex- 
IKised in the south bank of Spring Creek, N. E. V, gee. 25, 
". 16 N., R; 6 W 206 

2? View of the sandstone below No. 8 coal, exposed in the north bank 
of Sangamon River at Carpenter's bridge, N. W. M sec. 1, 
T. 16 N., R. 6 W 207 

28. Sketch of typical clay seam or "harseback" seen in the Spring- 
field Coal Mining Company's No. 6 mine, neai- Springfield.. 211 

ciizsd by Google 



pose 
T. M 



Pago 

29. Pbotogrraph of No. 6 coal in outcrop northeast of Ruehville, 

near the center of sec. 23, T. 2 N., R. 1 W.; the bed is cut 

by a small fault and a nearby "horseback" 224 

30. Sketch of a "horseback" in No. 5 coal in the Groveland Coal 

Mining Company's No. X mine at East Peoria 284 

31. Sketch of a "horseback" in Mo. 5 coal in the Tazewell Coal Com- 

pany's No. 1 mine at Pekin 237 



TABLES 

PAGE 

1. Interval between No. 8 and No. 7 coals in District IV, compared 

with the range of interval in District VII 43 

2. Intervals between the Carlinville limestone and No. 6 and No. 7 

coals 43 

3. Analyses of mine samples from District IV 46 

4. Average analytical and heat values for No. 1, No. 2, No. fi and No. 6 

coals, by counties, and for the district 64 

5. Average analyses of Illinois coals by districts 66 

6. List of shipping mines in District IV, 1920 59 

7. Thicknesses of the several coal beds in the Springfield and Tallula 

quadrangles and the distance between them in mine shafts and 
borings 21S 



^dbvGooglc 



COAX RESOURCES OF DISTRICT IV 

By Gilbert H. Cady 



PART I.— GEX)L0G1C RELATIONS IN DISTRICT IV 



INTRODUCTION 
Importance of the Area 

District IV of the Illinois Cooperative Investigations (Fig. 1) 
includes that part of the central portion of the State in which the coal 
production is from the No. 5 or Springtield bed. Within the district 
lie those counties having a large production from No. 5 coal, namely, 
all of Peoria County, a large part of Fulton County, and the part 
of Sangamon County north of Chatham ; and in addition other counties 
or parts of counties which produce smaller amounts, or are at least 
underlain by this coal, namely, Cass, Christian, Dewitt, Knox, Logan, 
McLean, Macon, Mason, Menard, and Tazewell, From the entire dis- 
trict in the year ending June 30, 1920, over 11 million tons were pro- 
duced from the No. 5 bed. Among the districts of the Cooperative In- 
vestigations this one ranks third in order of production. In area it 
ranks second, and in amount of workable coal present possibly first. 
The quantity produced since 1881 approximates 140 million tons from 
No. 5 coal, a tonnage which represents only a small per cent of the 
coal originally present in the area. 

The present report is one of a series on the geology of the coal- 
bearing rocks and on the coal resources of Illinois. The coal field 
has been subdivided into districts for convenience, study, and descrip- 
tion, the basis for the subdivision being stated in the preliminary 
bulletin* of the series. The outlines of the various districts are in- 
dicated on the accompanying sketch map (Fig. I). 

ACK NOWLEDG MEMTS 

As has been the case with earlier reports in the series, this bulle- 
tiii represents compilation of material secured from various sources. 



iPrallmlnary Bulletin tlllnol* Coal MlnlnK InveatlKBllona, p. It, 1911. 
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Fib. 1. — Map showing extent of Pistrict IV and an adjacent area covered 
in the report. 
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INTRODUCTION 11 

Reports on the three important coal-mining areas in the district, name- 
ly those in Fulton, I'eoria, and Sangamon counties, have already been 
published and another is in manuscript form.' 

Acknowledgment is herewith made of a large use of the material 
presented in these reports, considerable parts of which are directly 
quoted. Of special assi.iitance have been the field notes of members 
of the Investigations, especially those of K. D. White and F. H. Kay. 
The miscellaneous notes of J. A. Udden, F. F. Grout, W. F. Wheeler, 
Thomas Mo^es, T. E. Savage, and others have also been of great as- 
sistance. 

The availability of drill and shaft records and the information col- 
lected in the mines is due to the courtesy of the operators and miners 
in the district. Grateful acknowledgment is made of the Survey's 
Indebtedness to the kindness and generosity of those in a position to 
give information necessary for its work in connection with the coal 
mining industry in this and other districts. 

Geography 
topo<;rapiiv and glacial drift 

District IV is an area of undulating plain which slopes toward the 
valley of the Illinois. Much of the area is monotonously level, the 
Illinois valley being the single important interruption in the 
continuity of the plain. This valley has a depth of about 200 to 250 
feet between I'eoria and Chillicothe. 

The surface of central Illinois is essentially as left by (he last re- 
treating glacier, deposits from which filled up and obliterated all sur- 
face indications of valleys and other irregularities which existed in the 
rock surface prior to glacial time. Within certain lobate belts 2 to 
10 miles in width which mark stationary positions of the ice front for 
long periods, thicker amounts nf material accumulated in ridges known 
a.s glacial moraines that rise 100 feet or more above the adjacent bor- 
dering plains and that are rolling and irregular in profile. The "drift," 
as the material left by the ice is called, is commonly thicker beneath 

' T. B.. V. S. Geol- Survey Oeol. Atlas. TaUula- 

il mlncrnl rpBimrces of ihe Peoria "....*""-i. 
Lilt !.nfl, 191!. 

nil mineral reaoiirces of (he Sprlna 

Bull. 10. p. »T. 191&. 

uclure nf itie Ciintnn and Avon quadi 
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INTKODUCnON 13 

the moraine than beneath the plains, and the height and position of 
the moraine seems not to be controlled by the relief of the bed rock. 

Students of glacial geology in Illinois have mapped two moraines 
crossii^ District IV east of the Illinois (Fig. 2), the two uniting 
north of Peoria and running as a single ridge of thick drift parallel 
to and west of the Illinois valley through northeastern Peoria Coun- 
ty and western Marshall County, to and beyond the boundary of 
the district. East of the Illinois, one ridge, known as the Shelbyville 
moraine, swings in lobate curves southward through central Tazewell, 
eastward through northeast Logan, south throu^ eastern Dewitt and 
central Macon counties into Shelby County. Clinton, Decatur, and 
Shelbyville are located on or near this moraine, as are also the villages 
of Macon, Harristown, Warrensburg, Hallsville, Waynesville, Atlanta, 
and Delavan. Throughout much of its course the moraine rises or- 
dinarily 75 to 100 feet above the plain and stands out in bold relief 
when viewed from the south or outer border. "From the north the 
relief is less noticeable, and is more pronounced for a few miles north 
and south of the Illinois River than elsewhere in its course, but even 
there scarcely exceeds 75 feet,"' The moraine has a breadth of sev- 
eral miles, averaging six to eight, but in places as much as twelve. 

The relief of the Shelbyville moraine is a rough indication of 
the increase in thickness of the drift along the ridge as compared with 
its thickness on the plains within and without the moraine. In other 
words, along these ridges a greater thickness of unconsolidated sur- 
face material must be penetrated in drilling or shaft sinking than off 
the ridges. The following table shows the depth to the rock at a num- 
ber of places aloi^ the Shelbyville moraine. 

Thieknmg of drift ahng the Shelbyvxlh moratiM 

Feet 

Findlay 168 

Windsor, Shelby County, mere than 127 

Macon 170 

Decatnr , ,. ,. 140 

Haroa 27S 

Clinton 362, 261 

Atlanta, more than 200 

DeUvan, mors than 300 

The foregoing figures may well be compared with the following, 
which show the drift to be much thinner at certain places south and 
west of the moraine. 

tLavaralt, Praoki The ininola gbkdal lobe: V, B. 0««)oalcat Burvev Ifooo- 
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Thickness of drift south and west of the SkelbyviUe moraine 

Feet 

Sheibyville 27 

Tower Hill 31 . 

Blue Mound 75 

Niantic 82 

The northern morainic belt extending from Peoria through Mc- 
Lean County is known as the Bloomington moraine. Its relief on the 
southern border seldom falls below 50 feet; the average relief is prob- 
ably 75 or 100 feet. In Tazewell County the surface south of the 
moraine varies in altitude from 650 to 725 feet, whereas the crest 
of the moraine has an altitude varying from 700 to 825 feet above 
sea level. In McLean County the outer border varies in altitude from 
700 to 820 feet and the crest from 775 to 913 feet above sea level. 
Along the Bloomington moraine as along the Sheibyville ridge, the 
drift is much thicker than in the bordering plains. In one shaft at 
Bloomington 254 feet of drift were encountered and 358 feet in an- 
other. Some of this difference is no doubt due to irregularity in tlie 
bed-rock surface. At Saybrook a drilling passed through 247 feet of 
drift and at Washington in Tazewell County 335 feet. 

East and north of the moraine in Woodford County at Eureka- 
the drift is 151 feet in thickness. In general, it is believed to be thin- 
ner than along the ridge, by an amount just about equivalent to the re- 
lief of the moraine. At the position of preglacial depressions or valleys, 
the distribution and direction of which are independent of the posi- 
tion of the moraines, the drift is always exceptionally thick, in the plain 
as well as along the moraine. 

The thickness of glacial material has an important bearing on 
mining operations because shaft sinking is commonly more difficult 
through unconsolidated material of glacial origin than through rock. 
Especially is this true if the drift is thick and made up in part of 
beds of water-bearing gravel, as is commonly the case. For in- 
stance, in a drilling near Washington in Tazewell County, the lower 
128 feet of the 335 feet of drift present is described as sand, quick- 
sand, and gravel. The possibihty that a considerable amount of such 
material may be present makes it very important to determine the char- 
acter of the drift to the rock, before locating a shaft near or in one of 
the morainic belts, A definite knowledge of the position and trend 
of the various large preglacial valleys would be of much practical 
value, as where these exist the drift is commonly made up of a 
larger proportion of loose, water-bearing material than it is elsewhere. 
Unfortunately this information is not available except for small areas 
in Ihe district where detailed field examinations have been made. . 

..Otitic 
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TRANSPORTATION AND MARKETS 

Except as the relief of the country reflects changes in the char- 
acter and thickness of the drift or other surface material, physio- 
graphic factors in Illinois exercise little control over the coal industry. 
To a certain extent, however, the Illinois valley is a barrier separating 
the coal lands in Schuyler, Fulton, Peoria, and KnoK counties from 
those east of the river. As a result the market for coals west of the 
river has been more largely to the west than is the case with coals 
east of the river. Within each part of the district communication is 
easy and railroads numerous. The western portion is, however, less 
fortunate than the eastern because it is served by fewer railroads, is 
more dissected by streams, and is not everywhere so readily acces- 
sitle. In general, however, the district is In close touch by railroad 
with Chicago, St. Louis, and the markets of the northwest. 

The importance to the coal industry of Illinois River as a menns 
»>f river transportation for the district may well be pointed out. 
The coal mines of Peoria and Tazewell counties are specially acces- 
sible to barge traffic and it is not improbable that with improve- 
ment Sangamon River could be made suitable for water transportation 
as far upstream as Petersburg, Menard County, and possibly even to 
Springfield. It is possible likewise that Spoon River could be used in 
the same way for some distance above its mouth. This is a transpor- 
tation resource of great potential usefulness which at present is al- 
most entirely neglected, as only one mine in the area, namely that at 
Lancaster Landing is equipped with facilities for barge loading. 

TOWNS 

Several important cities and many smaller towns and villages lie 
within the area. Springfield, Peoria, Bloomington, Decatur, Clinton. 
Canton, Lincoln, and Pekin are the larger cities of the district. In 
each of these communities except Clinton the coal-mining industry 
has been an agent contributory to its growth. 

Use of Drill Records 
Exploration work with the drill has been carried on much less ex- 
tensively in this district than in other districts of the State with the 
exception of Di-trict III to the west. It is important, therefore, 
that the Survey be furnished with the results of all new drilling in 
this district; especially is this true in Menard, Logan, and Dewitt 
counties, where there has been so little drilling that the stratigraphic 
■succession remains in considerable doubt. Records of drilling should 
be supplied so far as possible, and the examination by members of 
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the Survey of churn-drill cuttings and diamond-drill cores is highly 
desirable. Upon request cloth sacks in which cuttings can be saved, 
will be furnished drillers or operators using the churn-drill in ex- 
ploration work. After 40 or 50 of the sacks have been filled they may 
be forwarded to the State Geological Survey, Urbana, by express 
collect. It is highly desirable that operators arrange for such study 
as outlined in connection with contemplated drilling operations. Drill 
cores are the best means of studying the formations in a drift-covered 
area of flat-lying rocks like Illinois, and through the cooperation of 
operators it has been possible for the Survey to obtain such cores from 
a number of places in the State for examination in this office. One 
core has been furnished from this district, coming from a well located 
just south of Springfield, and it is hoped that opportunities will arise 
of obtaining others at various localities in this district. Upon request 
the Survey will furnish boxes suitable for the shipment of diamond- 
drill cores. 
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ROCK FORMATIONS OF DISTRICT IV 

COAL-BEARIKG RoCKS 
OBNBKAL DBBCRIPTION 

The coal-bearing strata in Illinois belong, with unimportant ex- 
rations, to what is known as the Pennsylvanian system of strata, so 
called because the system is very completely represented by the coal- 
bearing strata of that State. This system is also commonly called the 
"Coal Measures," a name which will be used frequently in this report. 
The Pennsylvanian strata are underlain by strata of various ages ; in 
the southern part of the district by rocks of Mississippian age, the 
next preceding system ; and in the northern part of the coal basin by 
rocks of still older systems, specifically of Devonian and Silurian age. 
These relationships are shown in figure 3. In District IV the north- 
em boundary of the Mississippian rocks below the "Coal Measures" 
runs east and west, north of Peoria and Bloomington, and Devonian 
or possibly Niagaran strata underlie the Pennsylvanian rocks north 
of the Mississippian boundary to some distance north of the boun- 
dary of the district. The Pennsylvanian system is overlain by the 
unconsolidated clays, sands, and gravels which constitute the glacial 
drift, as explained in an earlier section of the bulletin, or by river 
deposits. Without this covering the coal-beanng beds would form 
the surface material for the entire area considered in this report. 

The strata of the Pennsylvanian or 'Coal Measures" system con- 
sist of shales and sandstones, and minor amounts of limestone, clay, 
and coal. The system thickens gradually toward the southeast part 
of the State, where it attains a thickness of about 2,000 feet. In this 
district the greatest known thickness of the "Coal Measures" is along 
its south boundary in Macon County, where the base of the Pennsyl- 
vanian lies at a depth of about 1,100 feet, with drift of variable thick- 
ness up to about 200 feet at the surface. In the western part of the 
district the Pennsylvanian or "Coal Measures" strata have a thick- 
ness of only about 200 feet or less, the thinning being largely due to 
the gradual rising of the strata in that direction, the upper beds being 
planed off or truncated by erosion. In the northern part of the area 
the base of the Pennsylvanian rocks lies at a depth of between 300 and 
fiOO feet, depending upon the altitude of the surface. 

Shales comprise the greater part of the strata and vary, on the 
one hand, through sandy shales to sandstones, and on the other, 
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—Map showing the areal geology of the surface upon which :hH 
Pennsylvania!! strata were deposited. 
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through Hmy shales to limestones. A commonly occurring grayish, 
fine-grained, well -laminated shale, which is very sHppery when wet is 
called "soapstone" by the miners. Hard gray shale with well-devel- 
loped laminae goes under the name of "slate," especially if its color 
is dark or black. Shale containing a considerable amount of lime- 
stone 'distributed irregularly may receive the name "time shell" or 
simply "shell" from the miner or driller. "Niggerheads" are concre- 
tionary masses of lime and iron pyrites or lime alone, having more 
or less concentric structure, which are found in some of the "Coal 
Measures" strata. Such concretionary nodules or masses are com- 
monly found in the roof shale of the No. 5 (Springfield) coal in this 
district. 

Sandstones are prominent at several horizons in the Pennsyl- 
vanian. The system commonly terminates at the base in a coarse sand- 
stone, especially in the western part of the district. Other sandstones 
are rather widespread about the middle of the system. These beds 
are generally lenticular in cross-section and some, especially in the 
vicinity of Peoria, seem to be in the nature of channel deposits of 
rather local distribution ; accordingly, the sandstones cannot be identi- 
fied with much certainty from drill hole to drill hole, particularly when 
ihe drilling is as scattered as it is in this district. The sandstones are 
commonly fine-grained and micaceous, with numerous fragments of 
coaly material embedded in them, which represent logs, branches, or 
pieces of wood which were buried in the sand. 

The limestones, although constituting but a small part of the 
"Coal Measures," are nevertheless stratigraphically important, as they 
furnish a means of identifying strata with which they are associated. 
Several horizons have been identified and traced over a large part of 
this and adjoining areas. One of these is the cap rock of No. 6 coal 
which is commonly found less than 30 feet above the coal. In a few 
places this limestone is reported to rest directly upon the coal, but 
most commonly it is separated from the coal by a few feet of shale. A 
limestone known as the Lonsdale in the Peoria district and as the 
Rock Creek in the Springfield district seems to be widespread in 
District IV. This limestone is found about 100 feet above No. 6 coal 
in Peoria County and about 75 feet above the coal in the Springfield 
area. It has been traced west into Fulton County, north into Bureau 
County, and northeast into Livingston and LaSalle counties. In the 
.•^luthern part of Ihe district two limestones are found in the interval 
lying between 200 and 300 feet above No. 6 coal. The lower is known 
as the Carlinville and the upper as the Shoal Creek limestone. Where 
only one of these limestones is recorded by the driller it is not always 
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possible to determine which one is present. In the Springfield region a 
limestone known as the Crows Mill limestone, found about 230 feet 
above No. 6 coal, may correspond either to the Carlinville or to the 
Shoal Creek limestone. The New Haven limestone, which lies about 
500 feet above No, 6 coal, and is of rather wide distribution in the 
southern half of the coal basin, is not known to underlie any of this 
district except possibly southern Macon and northern Christian coun- 
ties. 

Fire clays are normally associated with coal beds. Fire clays 
at or near the top of the Pottsville formation have some economic 
importance in the western counties of this district, chiefly in Schuyler 
and Fulton counties, but these clays are of still greater importance west 
of the district. 

DIVISIONS OF PENNSYLVANIAN SYSTEM 

For convenience of study, the coal-bearing beds of Illinois have 
been separated into the following divisions, each of which is called a 
formation. The formations are numbered in the order of age and 
deposition : 

3. McLeansboro 

2. Carbondale 

1. Pottsville 



POTTSVILLE FORMATION 
GENERAL DESCRIFTION 

The Pottsville formation, the oldest division of the "Coal Meas- 
ures" rocks, consists of a succession of sandstones, shales, and thin 
coals, all of which lie below No. 2 coal. The beds were deposited upon 
an old land surface and consequently are variable in thickness and 
character. Furthermore, these deposits were apparently made in a 
rising sea, in a relatively shallow basin, so that the upper beds of 
the formation are more widespread than the lower, and the forma- 
tion becomes thinner toward the border of the coal field. 

Information concerning the Pottsville in this district is based 
upon exposures in Schuyler and Fulton counties and a few drillings in 
Fulton, Peoria, Sangamon, Logan, Macon, and McLean counties. The 
log of one of these drill holes, located half a mile southwest of Spring- 
field in the S.E. ^ sec. 5, T. 15 N., R. 5 W., supplies the most re- 
liable section of the Pottsville formation in the Survey files. The 
drillers' record of this hole, together with the core, was turned over 
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to the Survey. The log, verified and revised from the core by T. E. 
Savage, is given below and is shown graphically on Plate II : 



Log of boring half a mile goutkwett of Springfield, i 
T. IS N., R. S W.^ 



Docriptioo of Strata 



Qiuteraaiy tntem 

PldttoMoe and Recent — 

CUf tod gravel 

PenniylTaniaii ifttem — 

McLeaoiboro formation — 

C6.1 (No. 8) 

Oar ihale— 



Shale, fine, gray, micaceous, ttady .... 

Sanditone, fine grained, gray. 

Shale, Mudy, micaceoui .._._... 

Sbale, fine, Mody, uicaceoua, with 

many darL carbonaceoua apots. 

Shale, dark. 



Shale, bluitb, micaceou*... 



Shale, dark bluiah, foi»iliferoua_. 
Shale, dark blue.. 



Shale, bUck, coaly (No. 
Clay abate, light gray— 



Shate, gray, with red banda and 

bbtehe* „... 

Limettone, gray argilUceoui 

Sbale, gray „ 

Shale, dark ™. ™.™. 

Shale, yelknriib, calcareoui..... 

Limettone with Fujulina, Rtticu- 
laria, Stminula, and PreJiului 

Jmiretitaialul 

Sbale, bine to gray 

Caiboodale formation — 

Coal, Herrin (No. 6)._ . _ 

Shale, bluiah gray 

Sbale, light gray 

Sbale, gray, calcareoui 

Shale, gray 

Limettone, gray, ihaly„...„ 



tV. B. Q«oL Burray Folia ISS. p. *. 1*1B. 
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Log of boring half a mile aouthwest of Springfield — Continued 



Description of Strata 


Thickness 


Depth 


Shale, blaclt, fia«ik, with Oi.V.- 


Fl. 

3 

35 

20 
31 

12 

8 
10 

2 
12 


6 

6 

4 
8 

4 
8 
2 

1 

8 
5 

6 
6 

4 
3 
5 
6 

6 

3 
II 
10 

2 
4 
6 

6 
6 
6 


Fi. 

214 
215 
221 
228 
234 
237 
240 
27S 
277 
278 
279 
300 
331 
3J3 
334 
347 
362 
363 
363 
366 
371 
376 
378 
390 
391 
400 
407 
408 
413 
414 
418 
419 

427 
437 
439 
451 
452 
459 
463 
469 
474 
476 
476 


IB. 

7 


Shalc. black, Bhdly, pyritifcrous 

Coal, Springfield (No. 5) 


I 

s 






Shale, bluish 




Shale, black 








Shale, grayish blue lo .vcllow 

Coal (No. 4) _ 

Shale, gray, impure (fire clay). 

Shale, black, carbonaceous - 


3 
11 
11 

7 


Shale, blue 








Coal (No. 3) 




Shale, clay 








Coal 


7 


Shale, blue 








Shale, bluish... 

Shale, gray 


6 
6 






Sandstone, coarse grained, micaceous 
Shale, dark, micaceous 


.... 


Shale, brown, with hard bands 

Dark shale '-°^' 'Murphysboro 
Coal J °'^"-'^^ 
Potlsvillc formation— 

Shale, blue 

Shale, dark 

Clay shale 


3 

2 






Shale, dark gray... 

Shale, black.,.. 








Shale, light gray 

Shale, dark, slickcnsided 


6 
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Log of boring half a mile aoutktoett of Springfield — Continued 
DocriptioQ of Striu 



Shale, Gght, clayey 

Shale bUck„. 



Co*l (No. I.').... 
Shale, bUck... 



luooF, coane, carbonaceous, in 
Sanditone.... 



Shale, Ught 

Shale, black... 



Shale, ooDglomeralic, carbonaceous, 

and gray aaoditone 

Shale, dark „ 

Shale, conglomeratic, dark, and (and- 

■tone interlaminated 

Sanditone, coane, brown to gray.... 
Mbaitiippiao ■yttera — 

St. Loaia and Spergen limoionci — 

Shale, hard, light colored 

Limestone, light gray, argil laceouB, 

■omewhat congbmeratic 

Limestone, argillaceous.-.. _ 

Limestone, impure, argillaceous..- 
Shale, gray, in pUcn calcareous and 

somewhat conglomeratic .. 

Lim estone, gray ._ 

Shale, bluish, variable and somewhat 

limestone, impure, gray, jn plac 
with argillaceous bands 

Limestone, gray. _ 

Limcsione, arenaceous _ 

Limestone, dark, sandy 

Shale, impu re-^...„ 

Shale, calcareous 

Limestone, impure, shaly, and in 
places sandy „ 

Limestone, wbite_ _... 

t, sandy or thaly 
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Log of boring half a miie eoutkweat of Springfield — Concluded 



Description of Strata 



Shale, bluish gray.... 
Shale, hard, gray..... 



Shaie, blue 



Shale, blue, with limeitone bands... 
irlington limestone — 
Limestone, hard, with chert bands.. 
Limestone, hard, gray ^ 



Limestone, broken, chert y 

Limestone, cherty..- _ _ 

Chert. 



Limestone, cherty, with Spiriftr 

pimin and other fossils 

Chert, with some limestone 

Limestone, with some chert 

Kinderhook group — 

Limestone, reddish, shaly, in p]a< 
lierty 



Limestone, gray, with cbert bands... 

lie, greenish. 



Shale, hard, greenish gray 

Shale, bluish gray, upper part 

tones of fine-grained oolite. 
Devonian system — 

Shale, black or very dark, with 

Sporangitei, Lingula, etc.. 



Limestone, gray... 



10S7 
1063 
1077 

loei 

1101 
1110 
1125 
1132 
1142 

1158 
1167 

1183 



1227 
1241 

1252 
1286 



1472 
1500 
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STRATA COHPSISINa THE FOTTSVILLB FORMATION 

The rock at the base of the Pottsville formation is commonly a 
coarse-grained sandstone. Such a sandstone is present in the well 
near Springfield, as shown in the log reproduced above with a thick- 
ness of about 36 feet, with conglomerate shale beds above for a dis- 
tance of 25 or 30 feet. Thirty feet of sandstone lie near the base 
of the Pennsylvanian in a well near Macon at a depth of about 1,020 
feet In the Peoria region the base of the Pennsylvanian seems to 
be argillaceous material reported as either soapstone or shale, a sand- 
stone 10 feet in thickness being reported in one out of seven water 
wells,' Farther west in Fulton County where the Pottsville is relative- 
ly thin the basal member is commonly sandstone or sandy shale. To- 
ward the northern part of the district and farther north in District I 
sandstone is not a conspicuous constituent of the Pottsville. It seems 
probable, therefore, that the basal sandstone member is limited in dis- 
tribution to the western border of the district and to the central and 
southern portions with possibly a greater thickness to the south- 
east than elsewhere. 

Other sandstones are not uncommon in the Pottsville formatioti 
east of the Illinois and probably, as in District VII, they are variable 
in character and distribution. Drillings are too few, however, to test 
this probabiUty or to justify reliable generalizations concerning the 
details of the rock succession over much of the area. A sandstone or 
sandy sfaale is noted in several wells in the upper 90 feet of the forma- 
tion above the horizon of No. 1 coal as noted below. 

A few coals Ue within the Pottsville. Locally one bed, known as 
No. 1 (Rock Island, or Seville) coal, is of workable thickness. This 
is one of the two important coals of District III to the west and is of 
workable thickness beneath at least part of Fulton County in this dis- 
trict. The coal is mined at Seville and EUisville along Spoon River, 
where it occurs about midway in the Pottsville section, 35 to 55 feet 
below No. 2 coal. At Seville it is 3 to 4^ feet thick and at EUisville 
3 to 5>^ feet The character and distribution of No. 1 coal in Fulton 
and Peoria counties will receive attention in greater detail in later 
sections of the report, and in the bulletin describing the coal resources 
of District III. 

In the Peoria region what is possibly No. 1 coal lies 130 feet 

1 resources o( the Peorl* qumdrftosl*: 
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below No, 2 coal.' This coal was at one time mined in a shaft at 
Pottstown. Doctor Udden states in regard to it : 

"It is in two benches, the lower one varying from 2 feet 2 inches to 3 
feet in the Pottstown mine, and the upper measuring about 1 foot 3 inches. 
The tW3 benches are separated by nearly 3 feet of riiale. The average 
thickness of the coal and the included shale is 6 feet." ' 

At Peoria a thin, probably lenticular, coal lies at a still greater 
depth, about 80 to 104 feet, below No. 1 coal, or 20 feet above the 
base of the Pottsville formation at one locality. The Pottstown shafts 
and two water wells penetrated a thin coal about 40 feet above the 
horizon of No. 1 coal. Between this coal and No. 2 all exploration in 
the Peoria region shows considerable sandstone or sandy shale meas- 
uring from 70 to 80 feet in thickness. 

In the Springfield region a 10-inch coal bed which lies about 142 
feet above the base of the Pennsylvanian system and 140 feet below 
No. 2 coal, probably corresponds to the coal designated as No. 1 in the 
Peoria region. One boring, at least, indicates the presence of sand- 
stone between No. 1 and No. 2 coals as in the Peoria region. A coal 
12 to 16 inches thick is found in places in the Springfield region 35 to 
40 feet below No. 2 coal. 

Farther west a record of a diamond-drill boring at Blue Mound 
in Macon County reports several coals in the upper 130 feet of the 
Pottsville formation. The record of the boring at Blue Mound is 
reproduced herewith and is shown graphically on Plate II. 

Record of a diamond-dTill borivg near Bbte Mound, Maeon Cotmtg 



Description of Strata 



Quaternary syitcm — 

Pleistocene and Recent— 

Gay and sand 

Sand..-.- 

Clay and coarse gravel... 

Clay and gravel cemented 

aay.blue 

Clay and gravel, cemented— 

Clay and sand 

Oay and gravel, cemented ... 
Boulders and gravel 
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lUeord of a diamond-drill boring near Blvt Mtmnd— Continued 



DcKripckin of Strata 


Thickneit 


Depth 


PcDuylvanun Jyltem— 


Fi. 

23 

1 

1 

10 

3 
S 
6 
9 

20 
9 

22 
6 
9 
1 
4 
7 

S 

7 
7 
1 
6 
5 
II 
S 
8 
7 
16 
10 
I 

1 
9 
17 
22 
IS 
12 
5 
J 
4 
6 
14 


6 
6 

10 
2 

6 
6 


Fl. 

98 
99 
100 
100 
111 
114 
119 
125 
134 
154 
163 
185 
191 
200 
201 
235 
212 
213 
218 
225 
232 
23J 
239 
244 
2SS 
260 
268 
275 
291 
301 
302 
302 
304 
313 
330 
350 
365 
377 
381 
385 
389 
39S 
409 


in. 


Oay, tofi 




Shale. Hack 

Cm!, bone. 

Oty and sh;tr, soft , 

Sand.hale._ 


6 






aacihilc. 




Oayihale. 




a^y *hale «ith hard bands 

Gaythalc 






■ 


Oay ihalr, blue 




Shale, Mack.... 




Shale, dark blue 




Bone.__ 




Fire clay 




L!mc*tone. baitard 












Sand and limeitone mUed with shak 


.... 


Shale, Mndy ,„ 

Sand ahale 

Sand»h.k. _ 

Cay iJuk 








Shale, black 




CmL 




Rreday 
















Clay iliale, black 




Oay abalc. aoft, will cave, 


.., 








- 






Clay .hale, 
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Record of a diamond-drill boring near Blue Motind — Continued 

Description of Strata 



Carbondale— 

Coal (No. 6)- 
Shale 



Coal, clean parting (No, 5) „ 

Fire clay 



Shale, soft cnimbly-,. 
CUy ihalc... 



Clay shale with hard bandi.-.. 
Qay shale with hard band*.... 

CoaL „...._ 

Sand, clay, shale, mixed 

Sand, clay, shale, mixed _. 

Shale, black sandy. 

Coal „ _ 



Gay and sandy ihale miied... 
Clay and landy shale mixed... 
Qay .hale. _ „ 



Cbal 




Shale 


mucky 


Shale 


mucky 


Sandstone, hard | 


Shale 


black 


Coal 




Shale 


black 


Coal 


nixed with 


1 


jlphur 
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Rtford of a dtaitumd-drill boring near Blttt M<nind — Concluded 
Detcription of Strau 



PotUviUc — 

CUr ihile_„. ™_^„_ 

Sanditooe^.. „ 

Sandilone ind uod tktlt miinl. 
Fbwing lalt water at 670 feet... 

Gay ihale with hard bandi 

Shak, Uack. 

Coal 

Claj- *hak 



Sanditooe and Mud (bale. 

CUy ihale, dark__.„ 

Clay ibale, dark... ^ 

Sh4k, bUiL 

0>al I 

Clay ibak 

Sanditone |(No. I coal?) 

Sand ihale I 
Coal J 

Clay (hale „ 

SaiMlltOfK 

Sa ndilone 

Saod abale and day «hale miied... 
Clay (hale 
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On the basis of the correlation made in Plate II, a rough simi- 
larity is apparent in the sections at Blue Mound and Asiumption, 
with an interval between coals No. 5 and No, 2 in one locality of 145 
feet and in the other 155, and an interval betwen No. 1 and No. 2 
of 115 feet at Blue Mound and 131 feet 7 inches at Assumption. 
These latter figures are not greatly different from those given for 
the interval between No. 1 and No, 2 coals in the Springfield and 
Peoria region. 

In Sangamon, Macon, and Christian counties No. 2 coal seems 
to be everywhere in two benches. 

A thin coal about 30 to 40 feet below No, 2 is apparently wide- 
spread as far northward as District 1 in Marshall and Bureau counties, 
and is possibly present at La Salle. 

Limestone in the Pottsville is rather uncommon except in the 
western part of the district between No. 1 and No. 2 coals. In Dis- 
trict III from Greene County to Rock Island County a limestone is 
nearly everywhere found between the two coals, commonly within a 
few feet of the upper coal, so that the underclay of this coal rests 
upon the limestone. This relationship, however, is more common to 
the south than to the north as the interval increases northward. In 
Fulton County, No. 1 coal is commonly overlain by a dark, shaly, 
somewhat impure limestone that varies in thickness from 5 to 20 
feet, which may be separated from the coal by J^ to 3 feet of dark 
shale. Between the hmestone and No. 2 coal is an interval of about 
35 to 40 feet. 

Except in the southeastern portion of the district the Pottsville 
sediments rest on a thick limestone of Mississippian age and the 
base can be definitely placed. In Macon and adjacent counties the 
Pennsylvanian system seems to be underlain by rocks belonging to the 
Chester group of the Mississippian system. These strata resemble the 
rocks of the Pottsville formation in being largely sandstone and 
sandy shales, so that it is not always possible to determine the posi- 
tion of contact of the two systems. The Chester, however, contains 
some limestone members, and as limestones are generally lacking in 
the Pottsville, it is the custom in the interpretation of drilling rec- 
ords from the central and southern part of the State arbitrarily to 
place the base of the Pottsville at the top of the first limestone after 
the drill has pas?ed through all the main coal beds and has been 
working for some distance in a series composed mostly of sandstone. 
The top of the formation is difficult to identify where No. 2 coal is 
absent or not reported ; in the Springfield region it averages about 
240 feet below No. 6 coal ; in the Peoria region in one shaft it is 140 
r , . ,C~.OO0lc 
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feet below No. 6; in Macon County it is about 200 feet below No. 6. 
In genera! there is a decrease in interval northward through the State 
with the greatest difference taking place near the boundary between 
Districts VII and IV. 

David White' has studied the fossil plants found in the forma- 
tions and regards the Illinois beds as corresponding in age to beds 
of the same name in Pennsylvania. 

CARBONDALE FORMATION 
GENERAL DBSCRIPTIOK 

The Carbondale formation which is typically exposed near Car- 
bondale, Jackson County, includes all the beds from the base of No. 
2 coal to the top of No. 6 coal. Shale predominates in this formation, 
and only lenticular sandstones and minor amounts of limestone and 
coal are present. The Carbondale includes all of the productive coal 
beJs in Illinois, except the Rock Island or Seville (No. 1), the Dan- 
ville or Slreator (No. 7) coals, three beds below No. 2 mined 
locally in Gallatin County, and two or three beds, high in the Penn- 
s>-lvanian system, mined locally in the southeastern part of the State. 
Its total thickness varies from about 240 feet at Springfield and in 
the southeastern part of the district, to about 150 to 175 feel in the 
northern and northwestern parts. 

The coal beds of commercial thickness in the region are No. 2, 
No. 5, and No. 6. The significance of these numbers has been ade- 
quately explained in preceding bulletins of this series, as has also the 
system of geographic names used by the Stale and the U. S. Geological 
Surveys for the same coals. By this system No. 2 coal is called the Mur- 
ph}-5boro, La Salle, or Colchester coal ; No. 5 coal is called the Spring- 
field or Harrisburg coal; and No. 6 the Herrin, Belleville, or Grape 
Creek coal. Similarly, No. 1 of the Pottsville formation has been de- 
signated the Rock Island or Seville coal, and No. 7 of the McLeans- 
Loro formation, the Danville or Slreator coal. It has been regarded 
as advantageous by the State Geological Survey to continue the use of 
numbers as synonymous with place names in this series of bulletins, 
calling attention, however, to the synonymous nomenclature. 

The area of District IV includes most of that part of the State 
lyti^ along the Illinois valley, wherein exposures of coal beds are 
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found that furnished the basis for the Illinois valley section of the 
"Coal Measures" prepared by Worthen and presented in Volume III 
of the Geological Survey of Illinois (pages 3 to 6). In this region 
Worthen believed that he had identified ten beds of coal in a vertical 
thickness of about 600 feet. All were identified in the immediate vicin- 
ity of Illinois River except coal No. 4, which was seen only near 
Cuba in Fulton County. He numbered the coals from No. 1 up- 
ward, Nos. 1, 2, 5, and 6 corresponding to the numbers now being 
used for the respective beds. After investigations in the Fulton 
County region, Professor T. E. Savage states that the bed identified 
by Worthen as No. 4 is really No, 5, the original error being due to a 
decrease in the interval (undiscovered by Worthen) between No. 2 and 
No. S coals toward the west in Fulton County. Worthen's No. 3 
coal has possibly not been identified with certainty by later investi- 
gators. 

STRATA COHPRISINQ THE CARBONDALE FORMATION 

The rock strata listed by Worthen' in the Carbondale portion of 
his section of the "Coal Measures" in central and northern Illinois 
are as follows : 

Thickness Total 

of stratum thickness 

Feet Feet 

Coal (No. 6) 6 6 

Fir« clay passing into nodular limestone with fossils 3 9 

Sandstone and sandy or argillaceous shale 35 44 

Limestone, hard, bituminous 2 46 

Shale, black 3 49 

Coal (No. 6) 6 55 

Fire clay, some places passing into argillaceous lime- 
stone 3 68 

Shale and sandstone 20 78 

Coal (No. 4) .3 81 

Sandstone and sandy shale with dark blue and choco- 
late-colored bands at the base 80-100 181 

Coal (No. 3) 3 184 

Sandstone and sandy shales becoming argillaceous 
toward the base and inclosing nodules with fossil 

plants, insects, fishes, etc 76 259 

Coal (No. 2) 3 262 

The stratigraphic units of the Carbondale in the Avon-Canton 
quadrangles as determined by T. E. Savage, are believed to be more 
accurate than those of Worthen, and are as follows : 

iWorthen, A. H.. Geological Survey o( ininols. Vol. III. pp. E anij «, 1868. 
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Total 
Thickness '.hickness 
Ft. In. Ft. In. 
16. Coal (No. 6, or Herrin) 4-6 6 

10. Shale, gny to yellow 6-8 . . 14 

14. Shkle, sandy, and thin sandstone layers and 

sandstone 13 27 

U nconform ity 

13. Shale, gray (Canton shale) 17 44 

12. Shale, blue to frray, calcareous; "ctod" 1 8 4S 8 

11. Limestone, nodular 8 46 4 

10. Shale, Hack 2 48 4 

9. Coal (No. 5, or Springfield) 5 S 63 7 

^. aay 2 6 56 1 

7. Limestone, nodular 1 57 1 

6. Shale, gray 12 2 69 3 

5. Sandstone and sandy shale 25 . . 94 3 

4- Shale, gray 47 141 3 

3. Shale, black, with layer of nodular septaria 

boulders at limestone 3-6 147 3 

(Horizon of Worthen's No. 3 coat) 

2. Shale 9-14 .. 161 3 

1. Coal (No. 2, or Avon) 2 6 163 9 

The formation in the Fulton County region, especially near Cuba, 
is broken by an unconformity between No. 5 and No. 6 coals, whereby 
the interval between the two coals is lessened to apparent contact in 
at la'it one place, with various distances separating the coal up to the 
usual interval of about 65 feet as found near Canton. This varying 
interval between the coals was apparently not noted by Worthen, 
KO that No. 5 was erroneously called No. 4 where it was the greater 
distance below No. 6, and No. 5 where it was the lesser. 

In the Peoria County region the Carbondalc section apparently be- 
gins with the No. 2 {Blue Fly) coal bed which was worked at I'otts- 
town and Orchard. This coal lies 190 to 200 feet below the top of 
the formation or 140 feet below No. 5 coal, which is about 30 feet 
more than the interval in the Fulton County region. In both Fulton 
and i'coria counties No. 2 coal is covered by "soapstone" followed by 
Mack shale probably containing "niggerheads" or boulders of septaria 
limestone. The correlation of the other members of the section is 
imi>os5ible with the data at hand. As in the Fulton County region, 
however, the lower part of the section is shale and the up]>er part 
up to the undcrclay of No. 5 coal is largely sandstone. 

The succession between No. 5 and No. 6 coals in the Peoria re- 
gion is very similar to that in the Fullon County area. The uncon- 
formity mentioned above in the description of the Fulton County 
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section is present in the Peoria area and in both regions the material 
resting upon the eroded surface is sandstone or sandy shale. Udden 
states* as follows: 

"The surface separating this shale from the overlying aandatone is not 
always a straight line or even plane. There are many broad low combs in 
the lower surface of the sandstone which extend down into the Bhale. On 
close inspection of the bared bottom of overhanging parts of the sandstone, 
especially in places where it has a coarse textare, these combs are seen to 
have the forms of molds made in small channels, which were cut by rills 
into the mud bottom of the underlying shale. The largest of these chan- 
nels noted on the old mud flats is 3 feet wide and about 9 inches deep, 
evidently a cut such as might have been made by the receding tide. To 
what extent the differences already mentioned in the thickness of the shale 
may be due to more extensive erosion at this level it is not possible to say, 
but it appears probable that some erosion had taken place." 

In the Springfield region the average thickness of the Carbondale 
formation is about 243 feet, or about 50 feet more than in the Peoria 
region. No. 2 coal, at the base, is commonly in two beds, each ranging 
from 7 to 24 inches in thickness. They are separated by a few feet 
of dark shale. Above the coal there is about 10 to 15 feet of shale or 
shaly sandstone, upon which lies 25 to 35 feet of micaceous and 
somewhat argillaceous sandstone interbedded with layers of shale. 
From the top of the sandstone to the base of the Springfield (No. 5) 
coal the strata consist of a series of shale beds varying in color from 
gray to blue or black. At some places they appear to be slightly 
sandy ; at others they contain thin beds of coal. In the Springfield 
boring a thin coal bed was encountered 56 feet above the base of the 
formation and a similar coal was found at nearly the same horizon 
in a drilling near Riverton. About 30 feet above this bed another thin 
coal was found in each hole, and still another 140 to 150 feet above 
the base of the formation. 

The interval between No. 5 and No. 6 coals is much the same 
throughout the Springfield region. Above the No. 5 coal is commonly 
black "slate," with niggerheads and with irregular gray markings 
resembling fucoid impressions traversing the beds and appearing on 
the edges of the blocks as light-gray laminae intercalated between 
darker material. Locally in the Springfield region a layer of "clod" 
or calcareous shale containing much pyrite lies between the coal and 
the black shale. In Peoria and Fulton counties "clod" is found lo- 
cally at the position of the limestone "cap rock" above the black 
slate. Overlying the "cap rock" commonly is a shale of varying 
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thickness overlain in turn by sandstone which latter member is par- 
ticularly conspicuous in the Peoria region, where in places it is ex- 
posed to a thickness of 55 to GO feet. Between the sandstone and 
underlying strata is probably an erosional uncot^formity. A similar 
sandstone lies above Xo. 5 coal in places in the La Salle region, and 
,west of the La Salle anticline possibly in places extends below the 
horizon of No. 5 within about 100 feet or less of No. 2 coal. In 
District I this sandstone has been designated the Vermilionville sand- 
stone. In District IV the sandstone changes vertically somewhat 
abruptly into shale and fire clay, the latter forming the underclay of 
Xo. 6 coal. There is commonly 7 to 10 feet of this shale between the 
coal and the sandstone. 

The thickness of the Carbondale formation apparently is some- 
what more in Sangamon County than it is to either the east or the 
west. Its thickness of 240 feet near Springfield has already been 
compared with a thickness of 190 to 200 feet at Peoria. In Macon 
County there is about 190 feet of Carbondale sediments present, and 
at Bloomington between 132 and possibly 175 feet. No. 6 coal is ap- 
parently absent over much of McLean County so that the exact posi- 
tion of the lop of the Carbondale is undeterminable. 

No. 6 coal is not widespread in this district. In the Springfield 
area it is found as a thin coal 14 inches or less in thickness and at 
an average interval of 50 feet above No. 5 coal. The coal increases 
in thickness southward rather rapidly, so that at Auburn and Chatham 
it is 5 to 8 feel thick. In the Peoria and Fulton County region, also, 
it is 4 to 6 feet thick. Very locally at Springfield the coal thickens 
to 5 or 6 feet as in the shaft at Mechanicsburg. To the east and 
north the coal entirely plays out so that the exact position of the top 
of the Carbondale formation is indeterminable and No. 7 coa! is the 
next bed of workable thickness above No. 5 coal. This relationship 
persists northward over much if not all of District I. The absence 
of No. 6 coal is thought to be due to an interval of erosion or non- 
dq>osition near the end of Carbondale time. The gap may be due to the 
same causes which produced the erosion unconformity already de- 
scribed between No. 5 and No. 6 coals in the Fulton and Peoria County 
region, sandstone deposition continuing for longer period in the central 
portion of the State than it did to the west. This seems to be in 
harmony with movements which apiiarently took place along the 
La Salle anticline at about the end of the Carbondale period, one 
effect of which would doubtless have been to make the adjacent por- 
tion of the coal basin unfavorably located for peat deposition. There 
is considerable State-wide evidence for believing that an emergence 
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of the sea bottom accompanied by erosion took place near the end of 
Carbondale time, but the exact position of the line of unconformity 
in the various parts of the State varies across the horizon of coal 
No. 6, in some places being above and in other places below or at 
the horizon of the coal. In southeastern Illinois and western Ken- 
tucky the line of this unconformity is thought to be marked by the 
base of the Anvil Rock sandstone, which lies near the base of the 
McLeansboro formation. 

MCLEANSBORO FORMATION 
GENERAL DESCRIPTION 

The McLeansboro formation includes all of the "Coal Measures" 
strata above No. 6 coal. It takes its name from McLeansboro, Ham- 
ilton County, Illinois, where borings have penetrated it to a depth of 
one thousand feet. It underlies the entire region north and east 
of the line of outcrop of No. 6 coat, and in most of the district is 
covered by a variable thickness of glacial drift. 

The fonnation consists of shale and minor amounts of sandstone, 
limestone, and coal. Although some of the coals above No. 6 are 
l^ersistent in distribution, only No. 7 coal is anywhere sufficiently 
thick in this area to be of commercial value. In its barrenness of 
productive coals and in general age, the McLeansboro is similar to 
the Conemaugh formation of Pennsylvania. 

DIffnNCnVE ffTRATA 

The well differentiated distinctive strata of the McLeansboro 
formation in this region as a whole may be enumerated as follows 
(Fig- 4): 

€. Crows Mill limestone; about 275 feet above No. 6 coal. 
5. No. 8 coal, with litnestone above and frreenish-frray shale below; 
about 160 feet above No. 6 coal. 

4. Lonsdale or Rock Creek limestone; about 75 feet above No. 6 coa] 

and 30 to 40 feet above No. 7 coal. 

5. No. 7 coal; averages about 50 feet above No. 6 coal. 

2. VaricKated shale between cap rock of No. 6 coal and No. 7. 

1. A hard limestone cap rock overlying or a few feet above No. 6 coal. 

In the F'eoria region the following units may be observed (Fig. 4) : 

S. Lonsdale limestone; about 16 feet thick, 30 to 40 feet above No. 7 

coaL 
4. No. 7 coal; about 18 inches thick, 20 to 50 feet above No. 6 coal. 

3. Varie^ted shale 8 feet and leas in thickness; 18 to 40 feet above 

No. 6 coal. 

2. Sandstone; 10 to 26 feet thick, 8 to 17 fest above No. 6 coal. 
1. Limestone; about 5 feetrtbick, 2 to 4 feet above No. 6 coal. 



In Macon County a section similar to that noted in District VII* 
to the south is recorded at Blue Mound, including the following dis- 
tinctive horizons (Fig, 4) : 

6. Shoal Creek limestone; about 100 feet above the Carlinville lime- 

stone, and 300 feet above No. 6 coal. 

5. Carlinville limestone; about 230 feet above No. 6 coal. 
. 4. No. 8 coal; l&O to 180 feet above No. 6 coal. 

3. Variegated shale; about 60 feet above No. 6 coal. 

2. No. 7 coal. 

1. Cap rock of No. 6 coal. 

The section in the northern part of this district seems to be much 
like the section in District I where the following distinctive horizons 
may be recognized (Fig. 4) : 

7, Variegated shales; about 250 feet above No. 7 coal. 

6. Coal; about 232 feet above No. 7 coal. 

6. Limestone, La Salle; about 180 feet above No. 7 coal. 

4. Limestone, Spring Valley; about 160 feet above No. 7 coal. 

3. No. 8 coal; about 140 feet above No. 7 coal. 

2. Lonsdale limestone; about 76 feet above No. 7 coal. 

1. No. 7 coal, of commercial thickness; possibly about 60 feet above 
the base of the McLeansboro formation. No. 6 coat not being 
present. 

The identi Beat ion of the various strata of the McLeansboro for- 
mation as well as those of the earlier formations is accomplished 
by comparison of sections in adjacent drill holes and by a few ex- 
posures in the upper part of the section in the central part of the dis- 
trict. Similarity of interval between successive distinctive strata in 
various places is practically the only criterion of identification, as fossil 
studies have not as yet yielded index fossils for the various positions 
in "Coal Measures," as they may do if collections were systematically 
made and studied. 

Identifications of strata on the basis of lithologic similarity and 
similarity in stratigraphic interval have been rather satisfactory in the 
southern part of the State where drilling is closely spaced, and the 
various formations are widespread at characteristic intervals. Com- 
parison of sections in various parts of northern Illinois seems to in- 
dicate that the same method is applicable here likewise, but in all parts 
of the coal basin there is need for paleontologic verification of such 
identifications hy the aid of fossil collections. 

Because of the irregularity in the distribution of drilling, and 
geologic and other exploratory work, and because of the consequent 

s ot District Vir m. Min. Investigations BulL 
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lack of knowledge of conditions in Menard, Logan, and DeWitt coun- 
ties, the southern part of the district, comprising Sangamon and Macon 
counties, is isolated from the northern and western part of the district 
including Schuyler, Fulton, Peoria, Tazewell, McLean, Woodford, and 
Livingston counties and the area included in District L The section 
for Peoria and Fulton counties continues northward and in Marshall 
Count>- merges into the section which is characteristic of District I as 
displayed in the La Salle region west of the La Salle anticline. At 
Sparland, N'o. 6 coal pinches out and is not present northward. No. 7 
coal persists from the Peoria region into the La Salle region becwning 
thicker in that direction, and the Lonsdale limestone can be traced al- 
most continuously from one district to the other. At Toluca, No. 6 
coal is absent, but a limestone, possibly the cap rock of No. 6, below 
which is a black "slate," has been encountered in one drill hole, in- 
dicating a transition from (he conditions in one area to those in the 
other. The following record of a drilling at Toluca illustrates the re- 
btionships. 



Rteord of boring near Toluca, in ths S. W. H JV. B. W * 

N., R. 1 E. 



;. 5, T. i9 



Qay, browa 

City, fray 

Sand day, brown-. 

Sand (waler) 

day- fy ■°<' 1^ 



Soipitone, light red 

"Soapttone," pink. 



Soapatone, light gray.... 
"Soapitone," red 



"Soapilonc," gray 



"Soapilonc," dark 

"Soapatone," gray..- 
Clay, red 



I c.izd.>Coo^j[ c 
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Record of boring near Toluea — Concluded 



Deicriptkin of Strats 



aay.red „.. 

"SoapBlone," gny. 



"SoapstoDc," dark 



"So»pstone," gra)"..- 
Sandstone 



"Soapston e," gray. 

"Soapstone," sandy 

"Soapstone," gray. 

"Slate." bUct 

"Soapstone," gray._ 

Coal ("1st vein" or No. 7)_ 
Fire clay._. 



"Soapstone," gray.„ 



"Slate," black 

"Soapstone," gray... 

"Slate," black 

Coal ("2d vein" or i 

"Soapstone," gray.^ 
Fire elay„ 



Sand shale.. 



Sand shale... 



"Soapstone," sandy 

"Soapstone," gray. 

Coal ("3d vein" or No. 2)__ 



The succession of the Longwall District, which as has been stated, 
can be traced into the Peoria area along the Illinois valley, persists 
southward in the eastern part of District IV along the line of the 
Illinois Central Railroad at least at far as Bloomington. Accordingly, 
as in the Longwall District, the coals in the northern part of District IV 
are commonly known as "first," "second," and "third vein" coals, and. 
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as in the La Salle region, the "first vein" is No. 7 of the Illinois sec- 
tion, the "second vein," No. 5, and the "third vein" is No. 2. No. 6 
coal, as has been stated, is absent in this part of the State. 

Between Bloomington and the south boundary of the district, the 
section changes with the thinning of No. 7 coal, and with the intercala- 
tion of No. 6 coal and its cap-rock limestone between coals No. 7 and 
No. 5. The stages of this transition have not been determined, as the 
details of the section between Bloomington and Decatur are not well 
known, very little drilling having been done in that part of the dis- 
trict. Not improbably it is very similar to the change that takes place 
in the section along the Illinois valley between Peoria and the Longwatl 
District. 

In the following paragraphs each of the distinctive strata of Dis- 
trict IV in the McLeansboro formation as previously listed, will be de- 
scribed in seme detail. 

1. Limestone above No. 6 coal. — No. 6 coal is of workable thick- 
ness in this district only in Fuhon, Schuyler, and Peoria counties. In 
mof^t of the area it is absent. Where this coal is present it has a per- 
sistent limestone cap rock which possibly has a wider distribution than 
the coal itself. In the Peoria region this cap rock ranges in thickness 
from 3 inches to 4 feet and averages a little more than 2 feet. In 
places it is absent from the section. A similar limestone is reported 
over the No. 6 coal in Springfield region. A black shale commonly 
<«parates the coal from the limestone in all regions, but in places in the 
Peoria region this ahale and even the limestone and some of the coal 
is replaced by a variable sandy deposit known among the miners as 
"white top." In the northern part of the State a similar material is 
found associated with No. 5 coal, particularly at La Salle and Cherry. 

2. Variegated shale below No, 7 coal. — Savage reports a per- 
sistent bed of variegated calcareous shale, red, blue, greenish, choco- 
late-colored, and mottled, occupying part of the section between the 
cap rock of No. 6 coal and No. 7 coal in the Springfield region. Red- 
dish >hales at about the same horizon have been noted by Savage in the 
Canton region and by Udden in the Peoria region. It is noteworthy 
that similar variegated shales are remarkably persistent in District IV 
at a higher horizon, namely. al)out 50 feet above No. 6 coal and as a 
rule a .ihort distance above rather than below the horizon of No. 7 coal. 
Reddish shales do not occur in the northern part of the district or in 
District I nearer than about 40 feet above No. 7 coal, but above that 
level are rather common. 

3. No. 7 coal. — No. 7 coal is one of the three persistent coat beds 
of this district. It is thin to the south and southwest, averaging only 
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Zyi inches in thickness in the Springfield quadrangle,' and in pl<n.es 
represented only by a thin bed of black shale. In the Peona quadrangle 
it averages 1 foot 5 inches in thickness, and Savage reports an average 
thickness of 12 to 18 inches in the Avon and Canton quadrangles. 
North from Bloomington and Chillicothe the coal becomes of work- 
able thickness, and it has been mined at various places in the northern 
part of the State, most notably at Streator, This coal will be described 
in greater detail on later pages. 

4. Lonsdale limestone. — The Lonsdale limestone is one of the 
widely distributed hniestones in the "Coal Measures" of northern Illi- 
nois. It has not been identified south of Sangamon County, but it oc- 
cupies a stratigraphic position similar to that of certain limestones 
found in Randolph and Perry counties a short distance above the coal 
identified as No. 7. The limestone has been traced from Fulton County 
northward to Bureau County, is probably represented by one of the 
several limestones in the upper part of the Pennsylvanian system in the 
La Salle region, and has been tentatively correlated with the limestone 
outcrop along Vermilion River between Streator and Pontiac. It is 
believed to be the same as the Rock Creek limestone of the Springfield 
region,' 

This limestone was first described by Worthen' from the old Lons- 
dale quarries in the Peoria region. U-dden' describes it as consisting 
of a lower 5 feet of firmly cemented, largely organic limestone in beds 
varying in thickness from 6 inches to 18 inches, and in character 
from typical crinoidal limestone to calcareous mud-lump breccia ; and 
an upper bed 15 feet thick of slightly argillaceous more fla^y rock, in 
which concretionary structures can nearly always be detected. 

In the Peoria region this limestone lies 40 to 50 feet above No. 7 
coal; in the Canton region about 60 feet above the coal; in the Spring- 
field region (supposing it to be the same as the Rock Creek limestone), 
about 45 feet ; in the Streator region about 70 feet ; and at Bloomington 
possibly about 70 feet. The Lonsdale limestone has not been definitely 
identified in the southeast part of the district nor generally in the 
southern part of the State. 

5. No. 8 coal. — No. 8 coal, although too thin to be of commercial 
importance, has a persistence comparable to that of any coal beds of tht 
State. It can be traced throughout Districts VII, VI, and probably V, 
practically to Ohio River, It is commonly between 12 to 18 inches 
thick, but locally increases to 30 inches. Locally it is absent. It is fien- 
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erally overlain by black shale. This thin coal lies approximately half- 
way between No. 6 coal and the Carlinville limestone. The various in- 
tervals between this coal and No. 7 in District IV may be observed by 
in>pection of the following table : 

Tablb 1, — Interval between No 8 and No. 7 eoaig in DUtrict IV compared 
with the ranae of interval in IHatriet VI! . , 

Locality ' Interval 

Feet 

Springfield 77 

Niantic 100 

Bhi« Moond 140 

Decatur 130+ 

Lovington 150 

ABsuniption 130 

DiTcrnon 120 

La Salle 1477 

Say brook 169 

District VII lBO-180 

6, Carlinville HtMSloiie. — The Carlinville limestone is one of the 
most widely distributed beds in the "Coal Measures" of Illinois. It 
has been traced from the Indiana State line in Gallatin County north- 
east to Carlinville, Macoupin County, and is probably the same as the 
Crows Mill limestone of the Springfield region and the La Salle lime- 
stone of the La Salle region. 

In the type localities this limestone is, according to Udden', "gen- 
erally bluish gray, compact, close-textured, and very hard, breaking 
into irregular, splintery pieces. On weathering it assumes a rusty 
color. It averages about 7 feet in thickness. There are two features 
that are characteristic of this limestone, one a blotchy appearance and 
the other its tendency to weather into seams two and one-half or three 
inches in thickness." 

The various intervals between this limestone and No. 6 and No. 7 
roal, so far as either or both are present, is shown in the accompanying 

Table 2. — InlenaU between the CarlinviUe limeetone and 
No. 9 and No. 7 eoaU Interval 

Locality To No. 6 coal To No. 7 coal 

Feet Feet 

Hacoupin County 200-220 200± 

Sprin^Id (Crows Hilt limestone) 210-216 160 

Divemon 215± 160 

Niantic 190 178 

Blue Mound 226 190 

Uaroa 225 200 

Decatur 190 180 
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Interval 

Locality To No. 6 eoal To No. 7 coal 

Ftet Feet 

Lovin^n (Shoal Cre«k limi^stone?) 300 270 

Assumption 220 

TolMca 190± 170 

Saybrook 290? 180 

District VII 

(Central and southern parts) 275-326 

(Northern part) 200-275 

As in the case of the interval between the No, 7 coal and the Lons- 
dale limestone and No. 8 coal, there is a general decrease in interval 
in the Sangamon County region in passing from adjacent regions to the 
east and southeast, and possibly to the northwest. 

The equivalency of the Carlinviile and La Salle limestones was 
postulated as probable by Worthen,* who says: 

"I have been inclined to regard this limestone as the equivalent of that 
at Carlinviile, which it resembles, both in its lithologic character and in 
the speciflc character of its embedded fossils. • • • It is rather more 
argillaceous here than in Macoupin County, but otherwise it bears a close 
resemblance to that rock, and its position is about where that limestone, 
if present here, should be found." 

While investigations by the present Survey have yielded no definite 
evidence from fossil collections of the correlation of the two lime- 
stones, they indicate the probable correctness of Worthen's determina- 
tion ; at least, they do not throw any doubt upon it. 

7. Higher distinctive horizons. — Erosion has cut off the Penn- 
sylvanian .strata in the district shortly above the horizon of the Carlin- 
viile limestone. Possibly in Macon, Dcwitt, and southeastern McLean 
counties, strata as high as \o. 9 coal and the Shoal Creek limestone 
are preserved where the rock surface is highest. Stich is not known to 
be the case, however. Both of these members are possibly present 
very locally in the La Salle region. 

The New Haven limestone, which is fairly widespread in southern 
Illinois within the area surrounded by its outcrop, lies about 200 to 
250 feet above the Carlinviile limestone, and apparently outcrops near 
the north boundarj- of Di-^trict V'll between .\ssuniption and Loving- 
ton on the .south and southeast, and Decatur on the north. 

According to the old classification of Worthen whereby the Perm- 
sylvanian strata in Illinois were separated into lower and upper "Coal 
Measures" at the horizon of No. 9 coal, the upper measures are lack- 
ing in this district except possibly for a narrow belt extending north- 
ward along the east boundary 
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CHEMICAL VALUE OF COALS IN DISTRICT IV 

A detailed report on the chemical character of Illinois coals has 
l>e«i publihhed as Bulletin 3' of this series, so that a discussion of the 
quality of the coals in this district is not necessary. However, for con- 
venience, tables 3, 4 and 5 arc here given. Tables 3 and 4 relate only 
to the coals in the counties treated in this report. Table 5, which shows 
the average district analyses of coals, is presented for eai-e of general 
comparison of the District IV coals with those of the other districts. 
In Plate IV the same material as is given in table 5 is presented in 
graphic form. 

A very brief statement of the meaning of each of tlie several col- 
umns, which give the results of analyses in tables 3, 4 and 5, will doubt- 
less be of service in rendering these results more intelligible, and 
therefore of greater usefulness to the average reader unfamiliar with 
the technologj* of coal. 

The "Proximate analysis" columns group 'he compounds which either 
make up the coal or are derived from it, into water, ash, volatile matter, 
and fixed carbon, the last two comprising; the combustible matter. A recal- 
culation of the results of each analysis is given on the second line in most 
cases, showinif percental of the various consti uents on the hypothetical 
basis of no moisture in the coal. 

The moisture content of coal though unavoidable is detrimen'al. Not 
onlj' does the water displace its own weifcht of combustible matter, but in 
addition it absorbs heat durinfr burning. 100 B.t.u's per pound being a com- 
mon figure for ordinary bituminous coal of average moisure content. Ob- 
viously, other factors being equal, a coal of the lowest possible moisture con- 
tent should be purchased. 

The ash in coal (chiefly compounds of silica, alumina, lime, and iron, 
together with smaller quantities of magnesia, titanium, and alkali com- 
pounds) is another harmful consti' uent. Not only does it displace its own 
weight of heat-formirg compounds, and decrease the efficiency of cjm- 
bastion just as does the moisture content, but in addition any increase in 
ash percentage means a corresponding increase in the cost of handling the 
coali by making bo'h freight costs and custs of disposition of the refuse 
greater. Furthermore, certain types of ash contain such high percentages 
of iron and alumina that they fuse easily and cause clinkering trouble 
in furnaces. 

The "vola'ile matter" and "fixed carbon" columns give the relative 
amounts of gaseous and solid combustible mat er. They are, of course, 
the heat-producing constituents. For domestic use a low-volatile coal is to 
be preferred because the ordinary domestic stoves and t^irnaces are capable 
of utilising only a small proportion of the volatile matter. However, rood- 
em ateam-gene rating appliances such as are used industrially are so con- 
structed KB to take care of the gases satisfactorily and either low- or high- 
volatile coal can be used with equal efficiency. 
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Sulphur is present generally in ;he form of pyrite (iron sulphide.) 
It is especially deleterious in the manufacture of coke and gas, and if asso- 
ciated with an ash of high lime and iron content it may help to cause 
clinkering. Otherwise it is not patticularly harmful, for as a rule it dis- 
places a negligible amount of combus'ible material, and has some virtue 
in that it does not absorb heat as do water and ash, but will even pro- 
duce about a third as much heat as does carbon. 

The "B.t.u." column gives the calorific (heat) values of the coals in 
British thermal uni's per pound of coal. These values indicate the propor- 
tional heating power of the coals and are therefore extremely important 
as a means of tnimparison. In their calcula'ion, account is taken of the ash 
and moisture present, as well as the combus'ible matter. 

"Unit coal," on the contrary, takes account only of the pure coal sub- 
stance, free from ash, moisture, sulphur, or other impurities. Since the 
"pure coal" is essentially the same for any single mine from year to year, 
the "unit-coal" figure will remain practically unchanged ; the "B.t.u." figure, 
however, will vary in proportion to the variations from place to place in 
the mine in the amount of ash, sulphur, and moisture present, and therefore 
for the average practical user, up-to-date B.t.u. values will afford a more 
satisfac'.ory means of comparison of the coals than will the "unit-coal" 
values, useful though they may be for certain purposes. 







Table 3—Analytet of mint 


tampUtfrom 


DUitiel IV 












NoteiBcUylai 






















Proiimate analnia of coal 















1 
1 






Ut: "A. rood,- witb (oul 










- 


ll 


County 


1 


Znd: "Drr" or moBUira frw 


1 





i 


1 


1 










i 


i 


•3 

1 




3 


§ 

1 


Is 

II 


II 


t 


S 


U 


n 


1 


S229 


16M 


7/12 


Chri.t»n 




11 27 


38 68 


40 SS 


9 so 


"207 


.33 


11445 






«I 








Dry 


43 [m 


45:70 


10:71 


233 


.37 




14666 


S230 


■^2l 


T/12 


Chmtian 




11. S2 
Dry 


38.78 


Ji:35 


9T2 


2,42 
2.73 


rio 


11648 
13163 






1*707 


S231 


•c1? 


7/12 


Chri.li.n 




fe" 


39.21 


41 26 

46.43 


it 


2.56 
2.88 


.69 


131B; 


iHn 


S205 


1602 


7/12 


Chrtatimi 




12 07 


39 36 


41 91 


6 66 


3 74 


07 


IIT76 






cai 








Dry 


44.77 


47^66 


7,57 


4:2» 


:o9 


13393 


1«S0 


5106 




7/12 


Chiatian 




12 S3 


38.00 


40,62 








11389 














Dry 










:3s 


13020 


1*641 


S20I 


1602 


7/12 


Ch™tiiQn 




14 30 


M,54 


40.OT 


S86 


2.0( 


.24 


11609 






C21 








Dry 


46.14 










135« 




ISW 


1602 


10/08 


Chfbtian 




11 34 


36 «S 


42,89 


8,92 


3 87 




11631 














Dry 




48.50 


10.08 


4:38 


:::::, 




U9i2 


J!4« 


0328 


4/21 


FuJUm 




11.38 


38,66 


39.51 


10,45 


4 s: 


87 
















Dry 










'.9a 


1290; 


14979 


12470 


032B 


4/21 






11,42 




40,07 


10 34 


4.7. 


.45 


11409 














Dry 


43:0'» 


45.24 








12180 




IM7I 


032B 


4/21 


FullOD.... 




DrV" 


^0*1 


40 91 


.?S^ 


6 2! 


,54 


St! 


iiiw 



CBEUICAL TALVC OF COALS 

Table 3 — Analygea of mine »ampU» from Dietriet /V— Continued 







s- 






ETiKf'S'S'SS 










i 


'i 


1 


County 


J 


Ind; "Dry" or iddmUi 


.free. 


1 


O 


j 


1 


i 


i 
■i 








j 


i 






3 


Is 

^3 


II 


■9 


I 


U 


ai 


■I 

3 






£ 






i 


>i 












»u 


•Sit 


*m 


rulum 




fc" 


37 


S 


W.69 
46.73 


;:s 


S.9< 


i::;: 


1!1S 


rm 


ITU 


"= 


— 


Fulum 




'i^ 


IS 


SO 
06 


S5 


640 


S.» 


:::::: 


l!S! 


14013 


■ I«4I 


•101 


4/11 


Fdlon- 




IS 43 
Dry 


33 


61 


UK 


13 ST 


z.» 


1 41 


IS 


14473 


"♦" 


«M 


4/11' 


™UHi..__ 




K^ 


34 
40 


43 


30 09 
45.69 


11 M 
13 W 


2 K 


i:g 


10320 
11061 


i«9T 


1I4M 


•103 


4/11 


FullOD.... , 




IS .00 
Dry 


M 


94 


43:»9 


14 .S9 


Ml 


2,86 
3,36 


9834 
11569 


i43<>« 


IIMS 


•103 


4/II 


FdIioo. 




I4.M 
Dry 


3! 


M 


47!09 


11 06 


s.x 


ilos 


loiai 


>U66 


11446 


•103 


4/11 


PalU» 




t*^ 


34 


46 


37.64 


15 65 


i.v 


2.74 


10O45 
H7S1 


14261 


»«7 


•103 


4/11 


FbIioo. 




it," 


S 


IB 


SS 19 

45.61 


is;46 


3 71 


IS 


9869 
11S77 


utwi 


U«4I 


0,« 


4/1. 


F-lloo. 




ii," 


8 


!l 


33.76 
45.11 


12 M 


1,51 


IS! 


11061 




14116 


11471 


0104 


4,-11 


ruun 




Dry 


41 


« 


38.05 
44.93 


11. SI 


rs 


1^66 


10481 
1IS79 








14*'i7 


1M73 


0104 


4/11 


FUIUHL 




IS. 09 
Dry 


41 


31 


39 41 

46 41 


10,13 


1.6« 
S.I6 


1,79 
l.«6 


xss. 


il463: 


12474 


01«t 


4/21 


PulUB.„ 




IS.S6 
Dry 


3S 


6« 

16 


SS 


9 H 
11 65 


2K 


1 33 


1173! 


i4M8 


mTS 


•It 


4/1. 


Futlwi 




Kf 


3S 


37 
40 


31 91 
45.61 


II 09 
12,98 


2.7! 


!.S 


12JS4 


Fisii 


1347* 


om 


4/1. 


Mloii_ 




li," 


33 


■2 

97 


M.77 

*s,ai 


i5:5J 


S,40 

4,01 


197 


I03SB 


U5W 


IM77 


•104 


4.H 


Folloo 




IS 66 
Dry 


41 


^ 


Jlsl 


12 IS 
14,38 


2.93 

1.47 


1,W 


10142 


iU«3 


I34M 


•111 


4,11 


Wion. 




Dry 


M 


s 


39.03 
45 0« 


l!:li 


s;sj 


!:« 


10787 
II4S1 




IIM. .11. 


4.11 


ndlon 




Dry 


4€ 


71 


3»sa 

4S 09 


1434 


z.v. 


1 M> 


11364 


fMI 


.«.l «lll 


4,11 


PulUm. 




t'nT 


33 


65 


14 96 
46 99 


1144 


431 
5,08 


1,11 


IllK 


r46li 


•) The uulyses th« 
ID (krlr pi«c* of pubOc« 


havr "ITS" laboratory niontwra 
rolo^cU Survey, u tndlcMed in 
Uon. 


were 


■ade b 


a wl 


r the 
ch m 


u. a 

alio re 


Bureau 
ercnce 


Ikat ■■ much drpendcnc 


he sane flle mnnbcr are for a 
can nol be placed on a Bkncle 


■Inale 
aiuJys 


1 rtW 


t Bbo 
a d 


iiM b 


w as 


nbered 
may be 


^r«4 on K croup from 
;* anl IQ1di>1> lllnlnir 1 


iBlon of 1'ruffi.H 


e repubUs 
>ln 1. wd 


lied 
lek 


from 


H 


HllOI 

illy < 


cal » 
f by 


<ola. fo 


Bulletin 
Indaren 


iBdT ihe (^wr.l i>up»r 




P 


Iboae 



■ auiiervtBtaD of H. E. Culver of lb* Surraj alaa. 



COAL RESOURCES OF DISTUCT IT 
'I'aiiij: a A iialynfii of mine samples from D'.slriet IV — Contiiraed 



" 


KlllKio 




lA 36 


" 


f 




Ivr' 


t> 


"■"""• 




itV, 


" 


''"' 




»„'* 


" 


FhKoii 




Ih 59 


" 


riiiiMM 




lir. 


" 


^ 




l>r»' 


•■ 


I'm! 




l>rr 


:; 


)'»■ 






M ' Ci'l 




[/t. 


\' V 




ir.,''' 


'^ 1 •- 




Ifc M 


:; 


V 




ir. RR 



40 54 


45 66 


HM 


iU 


Hi 


lOlM 


r443i 


42 42 


44 21 


His 


I w 


1 X 


ISS 


T43W 


M 12 
41 92 


38 12 


9 91 
II 78 


1 36 
4 00 


IS 


12471 


iU86 


M 23 


ViU 


12 20 
14.73 


3 66 


1 T9 


9M6 
11*82 


14252 


«M 


J7 20 


12:2s 


!m 


!;■ 


10271 


1*054 


42 l« 


46 IS 


» 88 


JJJ 


,01 


I05T9 
12S03 


r44ii 


il .25 


M.Si 
4« .13 


ISSJ 


2 M 


Ir 


I2J63 


I«ii 


35 M> 

12. S2 


37 N 


10 30 


2 M 


l:i! 


10422 
12*31 


iim 


ST M 


39 86 
46 00 


10 33 


511 


5a 


I0»3 
12514 


--... 


ifS 


44.35 


{J1! 


5.t? 


lU 


10198 


fwiib 


M 9b 


'r^- 


13 85 


i« 


3 47 

2 TO 


9944 
11609 


14217 


■15 M 


39 21 


U W 


i" 


i" 


12555 


VW6S 


:iH 46 


12 92 


10 82 


\" 


12 


106K 


r44« 


%^^ 


IB 35 


9.66 
II 30 


' i; 


IK 


I08U 


14525 


Xi'^X 


4i.J4 


12 TO 


s:57 


3 12 


10460 
12423 


1*520 


u'" 


41 ™ 


i2:S? 


1.1! 


ISJ 


lS5i? 


IMI* 


3h 2T 


43^1 


10.82 


iS 


19; 


102« 


IViTi 


»« 


?5?i 


1 90 




12! 


106(H 


iwi 


■'■3.^ 


16.07 


13 56 


1" 


,:S 


10330 
12280 


i*S69 


Sr, 4A 
12 56 


43 « 


9 g6 
11.85 


4 sa 


li 


ISS^ 


iiSTi 


3S 6ft 


,W 23 


13 S3 


3 4S 
4.04 


1.!? 


12411 


vi6V» 


41 M 


JSSS 


!":!? 


IV, 




I5SI3 


iM47 


43 82 


41 is 


It:-!! 


407 


!:S 


10201 
12026 


iSii 



Table 3 — Analyses of mitu aampleg ft 



CHBHICAL VALUE OP COALS 

DMriet /V— Continued 



J, 


1 

IS 

1 


CouBly 


1 

1 


■^^At-f^s^crsa 


1 


8 


i 


1 

1 


I 


: 


la 


II 


■s 


<3I 


.'-• 


Fulbn 




Dry 


as 68 

41 95 


mIs 


12^11 


is 


1 11 


ISl! 


iiM 


'ot 


" 


Fulloii.__ 




K," 


M 98 


17 6* 


iS.n 


2 13 


IM 


S 


14371 


',';!t 


'= 


ruii™ 




Uf 


Si! 


31,4S 


12 4S 
14 96 


l« 


1 69 

1. 01 


I0S80 

mis 


tMT9 


IMfc 


II 


Folton 




Dfy 


MSI 


13.78 


11.70 


4 69 


!97 


!SiU 


iuH 


"S ' 


" 


Full«i .... 




Dry 


^'A 


17 86 


1096 


Z 83 


Im 


isifs 


I09* 


""■ 


M 


F-lu»_ 




IS M 
Dry 


3S (8 


IB IS 
45 M 


Bg 


3 SI 




1071 1 


i«i7I 


.=. 


" 


Fidlon . 




K," 


M W 


ISM 


ISS 


3 IS 
381 


:»2 


12ISI 


i4*SS 


.=.; 


,11 


FJton 




K." 


86 14 
42M 


IS 69 


II 2T 


i« 


U 


15i?i 


l«!7 


IKO. 


M 


F<dtoii 




Dry 


11 W 

« IS 


36 98 
IS IS 


ill- 


Ui 




10331 


i.77i 


^•, i 


M 


Kb« (■< . . 




Dry 


Sll 


IT 26 


's 


J Si 




IIIOT 


I4SZB 


1 


M 


Ki»> . 




ii," 


>I TS 


W 57 
IT 46 


7 l« 


S.Ji 


■ 


11090 


ltS7S 




M 


K». .. . , 




it," 


SS 


38 76 

45 31 


' 


1 w 




\^i 


,„7. 


! 




Kb.! 




Ii," 
1?-," 


M 99 
47 85 


39 IT 

HI 8S 
U 81 


« 68 
7 7. 


260 




11632 


H.-1S3 




,,= 


Lofn 




Ii," 


i: 87 


ss 




;s 


1!! 


l!E 


11197 


OTW 1 




!<«■■>. . . 




11 41 M M V W 
Dt) j U H 11 16 


13 ill! 


?i,? 


IS 


l:::l6i 


lO-l 


•,"S 




■^„ 




11 W ' M. K% 1 M IT 
Dry , II as , 11 i: 


13" 


J?; 


IS 


iiJj" 


lun 


b;so 




l:0«.l>. 




II t; 


32 90 


M :; 


i: .« 


3 1.-, 




low* 





,C~. Otitic 



COAL 

Table 3 — Anoiyaea of 



RSBOUBCES OF D1STK1CT IT 

mnu gampka from DMrUt IV — Continued 







Si. 






1m: - 


r."^ 


lyugfccl 












4 

i 


c™.. 


1 

I 


iHl- 


-b;;'^ 


■Mtuinfm 


1 


S" 


^ 


1 
1 


z 

i 


E 


Is 


II 


-s 


S416 


!S 


.;. 






S," 


4S 00 
50 07 


39.97 


9 


96 


3 27 


'.BS 


1I7I0 
13029 


i«M 


5«7 


l«05 
ClOO 


a/iz 


McLmd 




Drr 


40 05 
4S 17 


si; 


ll 


64 


3 U 
3 58 


l.« 


11394 
12SS1 


146U 


Sl£8 


c.ino 


8/12 


McLhb . 




Dr, 


46 84 


SS.94 
4C.2I 


11 


58 


J.M 


92 
1.03 


12S57 


iiTM 


"" 


I90S 

cioo 


8/12 


McLhd 




K," 


42 17 
48.09 


38 03 


8 


49 
54 


2 69 

3 07 


.94 
1 07 


13270 


i47*t 


S4S0 


IMS 


8/11 


McU.n 




K" 


gs 


17 96 
43 14 


9 


04 
13 


2 70 


1:40 


iig; 


TiT« 


SiM 


^roS 


8/11 


McLnii 




11 27 


42 17 

47.53 


44:2s 


I 


22 


3^21 


!:w 


11784 
13279 


IMU 


nu 


ms 


8/08 


MrUvD. . 




DfV 


•0 86 
M 44 


38 21 


8 


n 


2 96 
3.16 




1 1419 

12980 


i4«Ut3 


I7« 


1905 


8/08 


McL«a ,. 




U," 


31 44 


3S.70 
40 84 


11 


30 
06 




.1:::. 


12299 


14591 


us MUt 


0100 





McL«n 




10.15 


ssaa 


40.11 


13 


74 









. 


US iOtit 


0100 




McLhh ... 




<l 88 


S5 99 


38 22 


15 


91 


3.15 


„.... 




„-_ 


"" 


1V05 
ClOO 


8/1! 


MH*.n , 




£," 


M 84 


35 80 
41 09 


12 


33 


3 60 
4.14 


I.3S 


10601 
12168 


14544 


54J3 


S 


B/U 


""■-■• 


' 


Dn- 


M 39 
44 30 


36 72 
42.37 


13 


33 


4:14 


\l\ 


iSIS 


I4A29 


S*34 


('IS 


8/lJ 


McLean 




Dt 


42 64 


41 89 


Is." 


4^62 


\i^ 


10399 


14^ 


,„, 


„.. 


"" 


MrLr.n 


„ 


i,V' 


37 00 
43 08 


43 38 


i3:s4 


2!«2 




\VE 


luoV 


saw 


(:« 


7/12 


M.<xni 


S 


k'," 


36 72 
42 46 


39 66 
4S 86 


10.10 
11 68 


4 95 


.09 


10646 
12443 


iiios 




'<:« 


7/12 




i 


K,« 


37 72 
43 .68 


4670 


9.62 


ill 


.00 

.oc 


!i?S 








14403 


«.. 


IIH 


7/12 


"■™ 


5 


14 M 
Dry 


38 06 

43 «e 


39 35 
45 37 


10.?^ 


4 46 


^22 


10963 
12638 


1*44: 




1114 


6/oa 




5 


Dr, 


37.00 
42 95 


39 33 


9.76 


3 19 




I080I 








— 


KM 


w,;,j 


:/i2 


M«»n 


^ 


Dry 


3S 16 
41 60 


38 08 


11 70 


3 81 


l.M 


12189 


14443 


'"> 


W12I! 
C41 


7/12 


M«™ 


s 


kV 


36 33 


fA\ 


i3;oi 


Jil 


.68 


i224< 


i"*M5 


"O 


WIIIZ 


7/12 


Mi«n 


= 


K* 


42.18 


44.34 


13^48 


IT7 


!3I 


iS2*?i! 


14433 




wiaia 


10/08 




^ 


Dry' 


M.IS 


WW 


10.17 
tl 82 


3 6« 




I07SO 
1 2545 








14479 



, Part I, p. 85, IB13. 



^d by Google 



CHBUICAi, VALUK OF COALS 

Table 3 — Analytes of mine aamplea from DiMtriet IV — Continued 



L Bureau of lOoea BulL 111. p. tS. ISll. 



^d by Go Ogle 



COAL RESOURCBB OF DISTRICT tV 

E 3 — AnalyaeB of mine aamplea from DMriet /V— •Continued 







Si. 

1 

•h 

1 






lit: "A. «cd." wilh 


loUl 










^ 


i 
i 


Count, 


1 

3 


2™l. "K?Tn«i,lu, 


mtnr- 


1 


8 


« 


1 


1 


1 




II 


i 


s 

1 


sib: 


C4a 


„„ 


».™™-„ 


"^ 


Df, 


43:65 


3B 22 

«4.87 


11 48 


430 


S 


10613 






14403 


SIM 


s 


7/12 






Dry 


42!3B 


LMJ 


ISS 


*:9ll 


il 


10413 


.44-6 


SIM 


cv> 


"" 






1,*^' 


37.31 


38.20 


!!!! 


ill 


105 


12434 


i«st 


Sl« 


C39 


7/1! 


'•""~ 




13 38 
Dry 


37 20 
42.95 


36 40 


I^S! 


♦ 78 


96 
1 10 


!???: 


,u^ 


S16T 


C39 


7/1! 


SangBmon . ,. 




Dry 


42;27 


4! 85 


1488 


«.80 
S 53 


,84 


!?S1S 


r«^ 


SIM 


"S 


7/1! 






Dry 


38 44 


36 47 

42.00 


n?2 


5 31 


\S 


10513 


(ij« 


SISD 


s 


7/,! 


s..,™ _ 




14 08 
Dr, 


43 51 


43:71 


12.78 


IV, 


,33 
,49 


1^7 


1*492 


SIZ9 


s? 


7/lS 






13 86 
Dry 


43^08 


4534 


i?:5lt 


4.07 


,52 


10726 






14365 


sue 


C36 


7/lZ 






'dV' 


3S.82 
41 M 


44 25 


{3:0' 


422 


v, 


10330 

12306 


li476 


SII9 


ci* 


7/12 


s.»„„»_ 




Dry" 


36 36 


38 05 
45 05 


10.06 


3 86 


:^ 


iS«? 


14450 


SIM 


C36 


7/lZ 


SnDptioon 




Dry 


37 .46 
43 J9 


44 73 


9 82 
11. 4« 


3. 59 
4,19 


.55 


1070* 






14423 


5194 


IS03 
C3B 


7/1! 






Dry'* 


37 !S 


37.07 


13 32 


4.76 


98 
1.15 


10414 


liMl 


5197 


C38 


7/12 






Ity'" 


38.74 


a.U 


11.06 


3.86 
4. SO 


:S? 


12564 


ii41S 


. Sl« 


\%l 


T/12 


'•■•""'"- 




Dry** 


38.22 


37,68 


9.66 


3.79 


n 


[11^9 


U43S 


SIW 


1S03 
C3B 


7/12 






Dr°' 


44:28 


4i:o9 


I4.63 


6 83 


,60 


{".Ul 


i«» 


5130 


ZMl 

C74 


7/12 


Sanpunon 




Dry 


^.11 


Zi^ 


iUt 


5 17 


:45 


10579 
12478 


luiii 


5131 


C7* 


7/11 


*"— " 




'i.;° 


38 86 


37 25 


lilt 


5 86 


;47 


12187 


iuAii 


5132 


C7« 


7/lZ 


s.„™_ 




B„" 


38.14 


37,07 


10 36 




:!? 




14255 


siis 


'c5^ 


8/12 


Sanpimon.., 




U.97 
Dry 


43:39 


4S:i2 


9,77 


3,53 

4,16 


,59 


I0S98 


U^l 


5tl« 


^^!^ 


8/12 






Dry 


ilSS 


46:43 


S" 


4:02 


it 


10911 


iwTi 


Sin 


'm 


H/12 






12 98 
Dry 


43, M 


44:^ 


11 34 


4:96 


:65 


1084S 
12463 


i'UM 



idbyGoOgIC 



CHEMICAL VALUE OF COALS 

Tabu 3. — Analyttt of mine aamplet from Dittriet IV — Concluded 
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COAL KESOUItCES OF WSTEICT IV 
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CHEMICAL VALUE OP COALS 

Table 4 — Concluded 
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STRUCTURE 

The structure of the several counties covered by this report is 
discu^^sed in some detail by county units in Part II. For the con- 
venience of those interested in the structure of District IV as a whole. 
Plates I and III have been prepared. 

On the map, Plate I, structure contours on the top of No. 5 coal 
show the lay of the rock in the area as closely as it can be determined 
from a study of outcrops and available drill and shaft records. The 
locations of all the active shipping mines in the district and of such 
other mines and borings as gave information useful in the preparation 
of the map, are also shown, as well as the position of the outcrop of 
No. 5 coal. 

Plate III consists of three structure sections, two approximately 
east and west and one north and south across the district. 

The numbered red lines on the map, PUte I, are structure con- 
tours on No. 5 coal. Any given contour connects all known points 
where the elevation of No. 5 coal is the same and the numbers on 
the lines state that elevation. In Plate I, the contour interval used 
west of Illinois River is 25 feet, which means that between any two 
adjacent contours the coal bed dips more or less uniformly frcsn the 
higher elevation to the lower. East of the Illinois the interval is 50 
feet, and a fifty-foot change in elevation from one contour to the next 
is implied. 

Study of the structure shown on the map shows that the general 
regional dip is to the southeast, from 650 feet above sea level in south- 
central Knox County to only 50 feet above sea level in southeastern 
Mason County. 

This regional dip in the direction of the major synclinal basin 
that roughly parallels (he La Salle anticline. In Eastern McLean 
County is found the only exception to the general regional dip — there 
the strata are beginning to rise, as shown by the No. 5 coal contours, 
to form the west flank of the La Salle anticline. 

It will be noticed that the contours are more irregular in Peoria, 
Fulton, and Sangamon counties than in the remainder of the area. This 
difference does not mean that in those counties dips are more variable 
than they are elsewhere ; in all probability irrgularities of the same sort 
characterize the whole district, but outside the countie.-; mentioned, 
well l<^s and outcrops are so few and scattered that it was not pos- 
sible to work out details of .structure. 

Digitized bvGoOgIC 



PART 1 1. -COUNTY REPORTS 



INTRODUCTION 

The detailed description of the geological conditions in the district 
as affecting mining is thought to be most conveniently presented by the 
county unit. County reports are therefore presented in alphabetical 
order in the following pages. 

A complete list of shipping mines in District IV for the year 1920 
is given herewith as table 6. 
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CASS COUNTY 

Production and Mines 

Production in tons, year ended June 30, 1920 4^33 

Average annual production, 1916 to 1920 1^58 

Total production, 1881 to 1920 155,785 

The production in 1920 came from four local mines, two along 
the Illinois valley btuff near Beardstown, one at Chandlerville, and 
one at Ashland. These mines are all small, so that the resources of this 
county are essentially untouched. 

Coal-bearing Rocks 

AH of Cass County is underlain by "Coal Measures" strata ex- 
cept for the area between Illinois River and its valley blufl, and in 
the lower part of the Sangamon valley, below Chandlerville, where the 
"Coal Measures" have been entirely eroded, so as to expose the under- 
lying Mississippian limestone. 

Since the line of outcrop of No. 5 coal nearly coincides with the 
eastern boundary of the county, it is believed that most of the area 
is underlain by Pennsylvanian strata older than No. 5 coal, that is by 
strata of lower Carbondale and Pottsville age. These formations 
contain at least one and probably two beds of coal neither of which, 
apparently, is more than three feet thick. The most widespread of 
these coals is the No. 2 (Colchester, Murphysboro, or La Salle "Third 
Vein") coal which outcrops along the Illinois and Sangamon valley 
bluffs between Bluff Springs and Chandlerville, and has been mined 
at Virginia at a depth of about 200. It is probably this same bed 
which at one time was mined at Ashland at a depth of 205 feet.' 
As the identity of this coat is not determined, and as it may be younger 
than No. 2, it may be the same as a bed encountered in a drill hole 
just south of Springfield, between 50 and 60 feet below No. 5 (Spring- 
field) coal. 

The character of the strata with which the coals are interbedded 
is not well known. Wortben* reports the following succession taken 
at an old shaft near Bluff Springs: 

iThlrd Biennial Report of the Bureau of Labor Statistics, p. 506, 1884. 
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S^tion of Penntylvanian atrata near Bluff Springs, Casa County 

Thickness Depth 

Feet Feet 

1. Soil (loess) 15 16 

2. Sandstone, brownish, with plant impressions 13 28 

S. Limestone ("blue rock") 2 30 

4. CU7 shale ("soapstone") 12 42 

5. Coal 3 46 

6. Fire elay, very hard 4 49 

The sandstone, No. 2 of the above section, can be traced along 
the bluff northeastward nearly to Chandlerville, and it is present in 
the shaft at Virginia with a thickness of 70 feet, as may be noted in the 
fnllowing drill record of a coa! prospect at that place. 

Record of a boring for eoal at Virginia, Case County, Illinois' 
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COAL RE90UBCES OF DISTRICT IV 

Record of a boring for coal at Virginia, Case County — Concluded 



Description of Strata 


Thic 


kness 


Depth 


Sandstone 

Rock, hard siliceous 

Clay .hale 

Rock, hard siliceous 


Ft 

7 
2 
2 
3 
2 

2 
9 
I 

62 
8 
1 
2 
2 

18 

6 
5 
4 

3 

16 

3 
4 

6 
2 

4 


5 

6 
6 
10 

10 

8 
4 

3 

6 
3 

4 
8 
6 
9 

7 

2 
2 
7 


ft. 

276 
278 
281 
284 
287 

287 
296 
298 
360 
368 
369 
371 
373 
J91 

398 
403 
407 
407 
411 
412 
428 
428 
432 
436 
442 
444 
449 


6 
7 

7 


Mi«i.sippian,y«t^n>- 

Sl. Louis and Warsaw- 


s 


Limestone 

Sandstone 


6 

2 


Limestone, gray,_ 


6 
6 


Limestone 








Keokuk- 








Limestone, shaly 


7 




7 


Shale, clay 




Flint band, yellow 




Limestone, hard gray 

Limestone, sh»iy, 


7 
9 











The correlation of the coal mined at Bluff Springs and Virginia 
is based upon comparisons made by Worthen,' whojKiints out the 
similarity of this coal to the coal mined and outcropping at Exeter, 
Scott County. Observations by the writer in Scott County indicate 
that the coal at Exeter and Alsey is the same coal as that mined near 
Roodhouse and Whitehall in Greene County and at Upper Alton in 
Madison County, and is to be correlated with the No. 2 coal. This coal 
in southwestern Illinois has a roof of black paper-shale, commonly 
called "slate" which has a variable thickness up to about 20 feet; but 
in certain areas, especially toward the north, gray shale or "soap- 
stone" lies between the coal and "slate." About 5 feet below the coal 
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is a bed of limestone 2 to 5 feet thick, known locally as the "sump 
rock." These relationships render the identification of the No. 2 coal 
ver)' definite throughout the southwestern part of the coal basin, so 
that there is not much doubt as to the correlation of the coal at Biuff 
Springs, provided it is the same as the coal at Exeter. 
Dip ok the Rocks 

In Cass County the coal-bearing strata dip at a low angle to the 
east, at the rate of 8 to 10 feet per mile. Thus, coal which outcrops 
along the blufT east of Beardstown is at a depth of about 200 feet at 
\'irginia and, provided the coal formerly mined at Ashland is No. 2, 
ix>ssibly 30 feet lower at Ashland. Because of the eastward dip, 
younger and younger rocks underlie the glacial material in that direc- 
tion, so that the outcrop of the No. 5 or Springfield coal nearly coin- 
cides with the east line of the county.' Whether or not there are large 
irr^ularities or significant interruptions in the general eastward dip 
is not known. In general it is believed unlikely that there are any ir- 
regularities in the "lay" of the coal that will seriously interfere with 
oininig. 

No. 2 Coal 

The principal coal of Cass County is undoubtedly the No. 2 bed, 
which underlies all the county east of Illinois valley, probably cross- 
ing the Sangamon valley near Chandlerville. This coal is commonly 
between 3 and 3% feet in thickness, and elsewhere possesses great 
regularity in thickness and in physical characteristics, though very 
little is known as to its physical characteristics in this county. It is 
probable, however, that the coal has the usual gray shale or black 
'"slate" roof found above No. 2 coal in adjacent counties to the south 
and west, a description of which is given in some detail in the chapter 
assigned to the resources of Fulton County. An analysis of No. 2 coal 
made from a sample collected in Schuyler County may also be found in 
the same section. 

Because this coal is relatively so thin and its area of outcrop so 
small that mining by drift or slope entrance is practicable in only a 
small part of the county, the development of the coal resources in Cass 
County is probably not a matter of immediate concern. Diamond 
drilling should precede future development, as the data available are 
entirely too meager to justify undertaking mining operations. 

As the rock surface below the drift is more or less irregular, it 
is not improbable that isolated and local areas of No. 5 coal may be 

iBtiair. E. W., anil SavuKC. T. E.. I'. S. OccloKloal .Survrv QloI. AiIu: 
Tallala-SprlnKnelJ Folio <No. Illlt), Ari'al KeoloKV ahtet, : 
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present in places in the eastern part of the county, west of the principal 
line of outcrop. 

The correlation of the coal found between Ashland and' Prentice 
in Morgan County, as shown in the record of drilling near Prentice 
given below, is uncertain. 

Drilling near Prentice, Morgan County 
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The stratigraphic succession is more suggestive of strata asso- 
ciated with No. 2 than with any other coal, but such a correlation 
would possibly give an unusual altitude to the coal at this place. 

No analyses of the coal in Cass County are available. 
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CHRISTIAN COUNTY 

Only the northern part of Christian County from Edinburg north- 
n-ard is included in the area of this icporl. The Greenwood Coal Com- 
pany at this place mines No. 5 coal. This is the farthest south that this 
coal is worked in the central part of the State. 

CoAL-BEARING RoCKS 

The geology of Christian County has been adequately discussed in 
Illinois Mining Investigations Bulletin 11, Coal Resources of Dir.trict 
VII, and no additional data can be added relative to the coni in the 
northern part of the county. However, the following paragraphs niay 
filly be quoted from Bulletin 1 1 : 

"The coals below No. 6 are lenticular and hence less easily traceable. 
Moreover, the interval between the beds, especially between No. 6 and No. 
6 cokls, varies considerably in short distances, thus adding to ths difficulty 
of correlation. For example, the interval between No. 6 coal and the next 
lower important coal varies from 20 feet in the vicinity of sec. 34, T. 14 
N, R. 2 W., to about 75 fett in sec. 13, T. 13 N., R. 2 W. The lower bed 
ranges in thickness from 1 foot to B feet and averages BVt feet in eight 
diamond drill holes in the townships mentioned. It is probable that it 
■hodld be called No. 5 coal since the larger interval is not uncommon in the 
counties south of Christian, and the smaller one is well known to the north 
«a in the mine at Mechanicsburg. Even at Springfield the average in- 
terval between No. 5 and No. 6 coals is but 39 feet. This bed tends to 
become thicker toward the north, and In sees. 13, 22, 32 and 34, T. 14 N., 
R. 2 W., No. 6 and No. 6 coals are of about equal importance. In a ma- 
jority of the holes the roof of No. 5 coal is composed of a few feet of black 
shale capped by a thin limestone, this succession of beds being the normal 
one in the Springfield district, where No. 6 coal is mined. Near Edinburg 
and Sharps the cap-rock is absent. 

"• • • Three main horizons appear to exist below No. 5 coal. Owing 
to the lenticular nature of the coal it is not believed that all three horiions 
contain commercial coals throuRhout the county. • • • The lenticular 
character of (these) coal beds renders predictions unsafe, but the existence 
of coals that may prove to be commercial, as at Assumption, is highly 
probable. With this in mind it seems reasonable to suiwest 'hat • • • 
a ttw holes should be continued from 250 to 300 feet below No. 8 coal in 
order to test all the possibilities of the area."' 
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DEWITT COUNTY 

Introduction 

DeWitt County lies across the trough of the Illinois coal hasin. 
It is the only county in District IV in which coal has never been mined, 
nor is coal of workable thickness definitely known to underlie it. 

SuRFiciAL Deposits 

Special attention should be directed to the excessive thickness of 
the glacial drift which so effectively covers the hard rocks in DeWitt 
County that "Coal Measures" outcrops are unknown. The few deep 
drillings that have been made, records of which are reproduced above, 
show thicknesses of glacial material of from 163 to 550 feet. I.cv- 
erctt' states that the average thickness of the drift is probably more 
than 200 feet. The following data, compiled from Leverelt's report, 
will give some idea of the thickness of the drift at various places in 
the county. 

Tkieknesx of Ike drift in De Witt County 

Depth of 
Toivn Depth of Well Terminal strata roek 

entered 

Farmer City (city well) 176 sand 

Farmer City (coal prospec'.) ... 189 

Parnell 200 

Clinton (water wells) ^0-100 sand and ^avel 

Clinton (coal boring) ... 362 

Clinton (coal boring) ■ ■ ■ 270 

Clinton (Barnett's gas well, 8 miles 

west) 137 sand 

Hallsville (several gas wells) 117-127 sand 

Kenney 291 sand and gravel 

Waynesville (city wells) 150? 

Wapella (water wells 80-100 till or sand 

Maroa (Macon County) ... 270 

The lower part of the drift commonly contains considerable sand 
and gravel, and some loose sand or quicksand, which are water-bearing 
and iberefore sources of difficulty to be guarded again«t in shaft sink- 
ing. Furthermore, buried muck and peat beds and associated -^ands 
cr.ntain inflammable gas derived probably from the muck, and such 
beds would also probably be a source of considerable inconvenience 
and risk in opening mines, 

iLfV.'ii'tt. Krank. Ililnols GldOlnl I^ln-: U. S. Goologlcal Survey Mon. S8. 
p. Tdi, IS^S. 
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CoAr.-BEARINO RoCKS * 

As has been said, coal of workable thickness is not definitely 
known to underlie DeWitt County. An unsubstantiated record of an 
old boring at Farmer City reproduced herewith reports 4 feet 4 inches 
of coal at 564 feet and 4 feet 9 inches at 665 feet. It is f)ossib!e that 
the upper of these coals is No. 7, and the lower. No. 5 ; No. 6 being 
represented by a 9-inch bed at 606 feet. If the suggested correlations 
of the coal are correct, it is possible that the limestone beds between 
300 and 340 feet represent the Carlinville limestone. 

Rtet^rd of drilling at Farmer City, T. 21 N., R. S E., DeWitt County 



DctcHptbn of SiMta 


Thicknes. 


Depth 




Fi. 


in. 


Ft. 


in. 


CJu>terT»r>- lyitcm— 










PIcislocfiK »nd Recent— 










Soil 






2 




Clay, yellow 






11 




CUy. blue. 


36 




47 




Quicktand 






49 




a»y. blue, and gravel 






S5 




Oiy, blue, and gravel 






70 




Sand and gravel,. 


40 




110 


.... 


CUy, blue 






116 




Sand and gravel 






124 




Cay. blue, and Mnd 


« 




164 




Sand and gravel 


10 




174 




Ouickund 


13 




187 




Clay, blue 






189 




Penntylvanian tystem— 










\<cUtn>boro— 










Sandttonc , , 






19J 




Sandihale 


11 




204 




Shale, red 






206 




Shale, blue 




4 


206 


4 


Shale, calcareoua 




8 


209 




Shale, blue 






210 




Shale, red 






21S 










220 




S«nd»h«le_ 


17 




237 




Shale, black 






240 




Coal 




2 


2*1 


2 


aay.hile 


39 


6 


2S0 


8 


Cay ihale _ 






288 


8 


Shale, blue 






292 


8 


Umeftone 


8 




300 


8 


Shale, black 


2 




302 


8 


Shale, red and gray 


9 




311 


8 













cojU. resources op district tv 
Record of drilling at Farmer Citjf — Concluded 



Deacription of Strati 


Thickness 


Depth 




Fl. 


in. 


Fl. 


in. 


Limratone. 


2 




313 


8 


Sand .hale 


5 




318 


g 


Limctonf... 


4 




322 


8 


Shale, blue 


IS 




340 




Sand shale, . . 


10 




3S0 




Shale lime 


10 




360 




Shale, red 


s 




365 




Shale, red 


6 




371 




Sandstone 


16 




388 


8 


Sandstone, soft 


20 




408 


8 


Shale, red and gray 


7 




415 


8 


Sand shale. 


22 




437 


8 


Shale, blue 


46 




483 


8 


Shale, blue 


17 


6 


501 


2 


Coal 


1 




502 


2 


Fireclay 


6 


6 


508 


8 


Shale, gray.. . 


10 




518 


8 


Sandstone 


6 




524 


8 


Sand shale 


7 




531 


8 


Sandstone 


17 




548 


8 


Shale, blue 


7 




SSS 


8 


Shale, blue 


3 




558 


8 


Shale, black 


1 


3 


559 


11 


Shale, gray 


2 




561 


11 


Shale, black 


1 


7 


563 


6 


Coal (No. 7?) 


4 


4 


567 


10 


Fireclaj. 


3 


9 


571 


7 


Sandstone 


3 




574 


7 


Sandsh«le_ 


6. 




S80 


7 


Shale, blue 


15 




595 


7 


Shale, gray 


4 




599 


7 




6 




605 


7 


Carbondale— 










Coal (No. 6,') 


.... 


9 


606 


4 


Clay shale.. . . 


3 


3 


609 


7 


Limeshale. ... 


6 




615 


7 


Shale, blue 


10 




625 


7 


Sand shale.. 


10 




635 


7 


Sand shale . 


7 




642 


7 


Shale, blue 


22 


9 


665 


4 


CoaKNo. 5.>) 


4 


9 


669 


I 


Shale, blue 




9 


669 


10 



Two deep drillings for oil have been put down in T. 20 N.. R. 2. E. 
(Clinton Township), one in section 10 and the other in section 32. 
Both records are reproduced herewith, the record of the well in section 



10 being copied frc 
34 and 35. 

Record of drilling 



l«WnT COUNTY "1 

1 the Geolc^cal Survey of Illinois. Vol. 8, pages 

a wf. 10, T.tON.R.t E. {Clinton Towvthip) 
DeWitt Countif 



Dewriplbn of Stritl 


Thicknm 


Dq 


th 




Ft. 


in. 


Ft. 


in. 


enur)' •ylcm— 










Plriiioccne and Recnit — 










Suri.CCK.il 


S 




S 




Quickiand 


IS 




20 




Sand with tirivel and boulden. . 


17 




J7 




Ssnd and clay mixed . — . . 


Si 




90 




H.rdpin 


n 




102 




Gravel ... 


I 




103 




H.rdpin .. 


4 




107 




Cy and .and 


4 




111 




Cr.vtl aod cUy. 


7 




118 




H.tdpan 


J 




121 




CIa> aodaand 


7 




128 




Clay lod gt.rel- 


14 




142 




CIay_. 


4 




146 




Hardp.n _ .- 


6 




1S2 




Gay and gr»vtl 


8 




160 




Quiclnand .... 


S 




165 




Sand and gravcL.. . 


2 




167 




Garic gt»vtl 


2 




169 




Oay .... 


6 




I7S 




nrav<-liyh.rdp.n.. _ 


25 




200 




Quickiand. 


6 




206 




Sand and clay 


7 




213 




Gravel 


9 




222 




Sand 


11 




233 




Crivd 


9 




242 




Sai.d_ 


9 




251 




OuJckund «[.d gravel 


101 




352 




-.'vKanian ayatem— 










McLeaniboro and Carbondate— 










Slate, black 


1 




353 




nrecUy. 


3 




351 




Ume.lone (Lonidalc?) 


19 




375 




Firecl.y 


' 




376 




Shale, gray. 


1 




377 




Shale, red and gray .. 


10 




3K7 




sh.i«-.r«>- 


2 




m 






M, 




425 




Shale, gray 


n 




457 




Shale, dark. 


6 




4^.3 





"Coogic 



COAL I 

Record of drilling h 



DISTRICT IV 

10, T.SON.R. S £;.— Concluded 



Deacripiion of StraU 


Thickness 


Depth 




Fi. 


.«. 


Ft. 


in. 


Shale, gray 






468 




CwKNo. 7.') 




9 


470 


9 


CoaUnd "Blate" 




9 


471 


6 


Fireclay 




3 


478 


9 


Limestone 


22 




500 


9 


Sanditonc 






506 


9 


Clay ,h,k, gray 


]1 




517 


9 




11 




528 


9 


Shale, gray ., . 






536 


9 


Slate, black, and coal 






539 


9 


Limestone 






546 


9 


Sandstone. 


19 




56S 


9 


Shale, gray 


10 




57S 


9 


"Slate," black,. 






578 


9 


"Slate," black and coal 






582 


9 


Shale, gray 


21 




603 


9 


"Slate," blact.. 






606 


9 


Coal (Worthcn's No. 3) . .. 






607 


9 


"SUte,'' black and trace of coal 






609 


9 


Clay shale, gray., 






612 


9 


Coal (No. 2?) 






613 


9 


Pottsvill^ 










"Slate," blact and trace of coal 






616 


9 


Shale, gray 


16 




632 


9 


Limestone, hard impure 






633 


9 


Sandstone, hard.. 






636 


9 


Shale, gray 






641 


9 


"Slate," black. . . 






649 


9 


Sandstone 


10 




659 


9 


Shale, gray.. ,. 






662 


9 


"Slate," black... , 






664 


9 


Shale, gray 






672 


9 


Shale, sandy 


11 




683 


9 


Shale, gray 






692 


9 


Limestone, hard 






693 


9 


Sandstone, hard 






695 


9 


Shale, dark 






698 


9 


Shale, gray 






701 


9 


Shale, sandy 






704 


9 


Sandstone 






710 


9 


"Slate," black, with trace of coal 






712 


9 


Shale, gray 


82 




792 


9 


CoaKNo. 1?) 






793 


9 


Shale, gray 


10 




803 


9 


Sandstone and shale ... 


25 




828 


9 



DEWITT COUNTY 



Rteord of C. C Morria' wtU near center tee SS, T. 20 N., R. t E., 
DeWitt County 



Dwcriptlon of Strata 


Thickness 


Depth 


Quatcrnar)- i>-«tem— 


Fi. 


in. 


Ft. 


IH. 


neistocfnr and R«cnt— 










Soil . 


S 




S 




Gravel 


12 




17 




Quicksand _ 


2 




19 




Cay and gravel, mixed 


13 




32 




Cay and gravel, mixed 


78 




110 




Clay and gravel, miicd 


40 




ISO 




Quickiand 


20 




170 




Hardpan 


50 




220 




Quicksand 


45 




265 




Pcnniylvanian »yt(em— 










I-imcslone and "slalc" 


3 




268 




"Slaw" rock, different color 


g 




276 




Coal 


S 




281 




"Slate," changing color 


24 




305 




Sand 


7 




312 




"Slale." first red found 


12 




324 




Shell and "slate" 


17 




341 




Lime«ionc 


7 




348 




"Casey oil-bearing strata" 


10 




358 




"Slate" 


19 




377 




Limestone, hard 


2 




379 




"Slate" and coal 


4 




383 




"Slate" 


2S 




408 




Coil (No. 7?) 


6 




414 




"SUtc" of different cobr 


49 




463 




Umctone 


3 




466 




Sand. 


4 




470 




"Slate" 


57 




S27 




Coal (No. 5?) 


1 




529 




"Slate," change color 


33 




.562 




Sand "slate" . 


IS 




577 




"SUtc" 


90 




667 




Limestone 


7 




674 




"SUtc" 


80 




7S4 




"SUtc," sandy 


12 




766 




"Slate." black, no coal 


18 




784 




Sand, limy 


4 




788 




"SUtc" 


16 




804 




Sand .Titer 


6 




810 




"SUle" 


19 




829 




With oil scum 


SO 




879 




"Slate" 


71 




9S0 




Mississippiinsystem- 










"Marhle, limy looking" 


[fC 




1110 




"Some strange formation" 


40 




IISO 




"SUte" 


40 




1190 




Shell 

"SUtc"....., 


3 
7 


8 


1193 
1200 


^(X^jlc 



74 COAL BES0UBCE3 OF DISTRICT IV 

Worthen states that the drilling in section 10 was made with the 
diamond drill, and that it probably penetrated to the base of the 
"Coal Measures." He tentatively correlates the coal at 468 feet (2 feet 
9 inches) with the upper vein (No. 7) in the Bloomington shaft, a 
record of which is given in the McLean County chapter ; and regards 
the coals at 715 and 721 as possibly equivalent to No. 2 or No. 3, the 
latter coal not definitely recognized by the present Survey, and the 
coal at 903 as No. 1. These correlations seem to be consistent with the 
data assembled since the publication of Worthen's reports. Accord- 
ingly, a correlation of the upper coal at Clinton at 468 with the upper 
coal at Farmer City at 575 seems likely, especially as it is consistent 
with regional dip toward the trough at the foot of the west slope of 
the La Salle anticline. The actual difference in altitude may even be 
slightly more than is indicated by the difference in depth, as the surface 
altitude at Farmer City is less than at Clinton. It is possible that the 
limestone at a depth of 356 feet at Clinton is to be correlated with the 
Lonsdale. If so, the 114-foot interval between the limestone and No. 
7 coal is only 25 to 30 feet greater than the usual interval to the north 
and west. 

The log of the boring southwest of Clinton in section 32 is a 
churn-drill record, and the strata noted do not correspond closely with 
those reported to have been encountered in the drilling north of Clinton. 
However, the record is of interest in showing, probably accurately, the 
depth of the drift and the thickness of the Pennsylvanian ; massive 
Mississtppian limestone underlying the "Coal Measures" is entered at 
950 feet, about 50 feet below the lower coal in the well north of 
Clinton. Accordingly it is probable that the well north of Clinton 
penetrated or nearly penetrated the Pennsylvanian strata at a depth 
of 942 feet, as suggested by Worthen. Correlations of the coal in the 
well in section 32 at 410 feet with No. 7 coal, and that at 527 feet with 
No. 5 is suggested. 

Structurk 

DeWitt County lies near the center of the trough of the Illinois 
coal basin, the drilling at Fanner City possibly being approximately 
along the axis of the trough. It is believed that the strata dip gently 
eastward toward this trough, possibly at the rate of between 5 to 10 
feet per mile. Data are insufficient to show whether or not there are 
important departures from the general dip. The eastward dip is also 
slightly modified by a still gentler southward dip of probably not over 
5 feet per mile. 
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Coals 

Three workable coals. No. 7, No. 5, and No. 2, possible underlie 
DeWitt County. The indications are that all the coals are thinner in 
the central part of the county in the vicinity of Clinton than to the 
east near Farmer City. The two upper coals are separated by 100 feet 
of strata and the two lower coals by about 150 to 175 feet of strata, 
consisting of sandstone and shale with some limestone. These intervals 
between coals No. 2, No. 5, and No. 7 persist directly northward into 
Iji Salle County and District I west of the La Salle anticline. To the 
northwest, west, and southward the intervals vary. 

Further drilling is necessary in order to prove the presence or ab- 
sence of considerable areas of workable coals in the county and the 
character of the roof and floor. No. 7 is reported to have a black 
shale cover at both Clinton and Farmer City, which is similar to con- 
ditions reported at Bloomington and farther north in the State. Blue 
shale is reported above No. 5 coal at Farmer City, and dark shale at 
Clinton. The coal is commonly capped by black shale elsewhere in 
the State. 

It is possible that the coal resources of this county are large, but 
such data as are available do not encourage great expectation of large 
discoveries. Further carcfnl prospecting is essential to a correct under- 
standing of conditions. 



^dbvGooglc 



FULTON COUNTY 

Production and Mines 

Production in tons, year ended June 30. 1920 2.331.975 

Average annual production, 1916 to 1920 2,367754 

Total production, 1881 to 1920 47,178,407 

Fulton County ranked twelfth in 1920, among the coat-producing 
counties, the output in that fiscal year being between 3 and 4 per cent 
of the total output of the State. 

Table 6 lists the 27 shipping mines operating in 1920. 

Hesides the shipping mines 131 local or wagon mines also operated 
in 1920 with a total production of 150,320 tons. All the shipping 
mines in Fulton County with one exception operate No. 5 coal; the 
SiHJon River Colliery Company, located at Ellisville, operates No. 1 
or Rock Island coal. The local banks operate No. 1, No. 2, No. 5, and 
No. 6 coals, and a coal possibly correctly called No. 3. 

SuRFiciAL Deposits 

The thickness of glacial drift is known to be as much as 155 feet 
in one place, but the average of 293 wells in the area of the Canton 
and Avon quadrangles is only 38 feet. The drift consists of glacial 
.stony clay or till with which is commonly associated one or two beds 
of gravel. Above those a mantle of yellow loess or silt 5 to 20 feet 
thick covers much of the upland surface, and deposits of alluvium lie 
in the valleys. 

It has been determined from data concerning water wells between 
Put and Lost Grove creeks, that the drift is thick, so that the outcrop 
of No. 5 coal lies farther east than is the case south of Put Creek, and 
north of Lost Grove Creek. The position of this outcrop is indicated 
on the map, Plate V. This is the only pre-glacial drainage line that 
has yet been discovered in the county and it is probably the only one 
within the area underlain by No. 5 coal. 

COAL-BEARINC RoCKS. 

The general succession of coal-bearing rocks in Fulton County has 
been indicated to some extent in Part L It was there stated that be- 
cause of special field examination in the area of the Avon and Canton 
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quadrangles, which includes nearly all the north half of the county, 
and also because of the many exposures and coal prospects, knowledge 
of the coal-bearing rocKs in this county is more definite than it is for 
the other counties in the district. However, as investigations and the 
commercial mining operations are restricted to the northern part of the 
county, conditions in the southern part can be less thoroughly de- 
scribed. It is believed that the southern part of the county, a large 
part of which is remote from a railroad, is probably not underlain by 
large bodies of the thicker and higher No. 5 and No. 6 coals, but that 
th "ower coals may nevertheless be continuous. It is not improbable, 
however, that situated near the hill summits there are rather numerous 
small bodies of the thicker coal which may be suitable for stripping 
operations and local banks. The determinations of the actual amount 
of such coal require detailed field investigations which will probably 
be undertaken a tittle later. The present report concerns itself, there- 
fore, chiefly with the area in the northeast jart of the county under- 
lain by No. 5 coal. The area to the west beyond the outcrop of this 
coal will receive more detailed description in the proposed report on 
District III in which coals No. 1 and No. 2 in the western part of 
the State from Rock Island to Alton will receive special attention. 
Drill records show that the base of the coal-bearing rocks declines east- 
ward, so that these rocks are thickest in the eastern part of the county. 
In a deep well at Canton 465 feet of Pennsylvanian and overlying gla- 
cial material was penetrated; on the other hand, in the western pan of 
the county near New Philadelphia, the base of the coal -bearing rocks is 
only 225 feet below the surface. 

The youngest Pennsylvanian stratum exposed in the area is the 
Lonsdale limestone, which underlies the glacial drift in a small area 
in the northeast part of the county near Farmington. The special sig- 
nificance of this limestone in this study is the fact that its character- 
istic interval of about 60 feet above No. 7 coal furnishe.s a basis for the 
idmification of this coal throughout Districts I and III. The lime- 
stone underlies a large area in Peoria County where it has been quar- 
ried to some extent. In this county No. 7 coal is too thin to be of com- 
mercial importance. 

No. 6 coal is found outcropping in many places in the county 
between the outcrop of No. 5 coal and the area underlain by the Lons- 
dale limestone. It underfies an area of 35 to 40 square miles in the 
northeast {>art of the county, extending south from the north line to 
within two miles of Canton, and west as far as Fairview. It is also 



78 COAL RESOURCES OF DISTRICT IV 

present in small areas northeast of Cuba. The approximate outcrop of 
this coal on the Canton and Avon quadrangles, as determined by Sav- 
age, is indicated on the structure map, Plate V, Like all the "Coal 
Measures" strata, it dips eastward at a low angle. No. 6 (Herrin) coal 
has in this region, as elsewhere, a limestone cap-rock iyi to 4 feet 
thick, separated from the coal by 6 to 14 inches of bluish to dark cal- 
careous shale. The cap-rock contains the fossil found in Illinois only 
in this stratum, namely, Girtyina venlricosa. Savage has identified 
twenty-two other fossils from this same bed in this county, but none 
has the value of Girtyina venlricosa in identifying the limestone. 

The strata between the cap-rock of No. 6 coal and the Lonsdale 
limestone consist largely of shale. Savage states that overlying the 
cap-rock of the Herrin coal there is usually 10 to 15 feet of shale, fol- 
lowed by a few feet of sandstone, and which in turn is overlain by 
about 14 feet of gray and 18 inches of blue shale. No. 7 coal lies 33 to 
36 feet above No. 6 coal. Above No. 7 coal is about 40 feet of gra^ 
shale, followed by 10 to 12 feet of dark shale which underlies the Lons- 
dale limestone. It is of some interest that the variegated shales near 
the horizon of No. 7 coal are found in the Peoria- Springfield areas 
and are widespread in District VII. They are not known, however, 
in all districts. 

The interval between No. 6 and No. 5 coals varies somewhat 
in the county. In the northeastern part where the main body of the 
upper coal hes, the interval is normally about 65 feet. In Putnam 
Township, however, in the vicinity of Cuba, the interval decreases 
to such an extent that locally the two coals are thought to be in con- 
tact. They have been seen in outcrop within 7j^ feet of each other, 
and one drilling in the vicinity of Cuba found 10 feet of coal. It is 
thought that this unusual thickness is probably due to lack of inter- 
vening strata between the two coal beds. No. 6 lying directly upon 
No. 5. 

The strata between No. 5 and No. 6 consist of a black "slate" 
above No. 5 coal, 2 to 6 inches, above which is 9 to 20 inches of lime- 
stone cap-rock, 12 to 20 inches of soft gray shale or "clod," 20 to 30 
feet of gray shale, a variable thickness of sandy shale and sandstone, 
6 to 8 feet of yellowish shale, and 1 to 3 feet of the undeiclay of No. 
6 coal. Between the 20- to 30-foot shale member, known as the Can- 
ton shale, and the sandy stratum overlying it, is an uneven plane of 
contact, which results in considerable variation in the thickness of 
both of these strata. In places, especially in Putnam Township, the 
Canton shale member is entirely out, so that the sandstone rests on the 
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cap-rock of No. 5 coal or even locally upon the coa! itself. Rarely 
aU the strata normally occurring between the Springfield and Herrin 
coals are wanting, and more rarely a part or all of the No. 5 coal is 
absent. 

The area in which No. 5 and No. 6 are actually in contact is small ; 
and it is only in a small area lying mainly between the hne of the 
Toledo, Peoria, and Western Railroad and Put Creek, in the north 
half of Putnam Township, that the nearness of No. S to No. 6 is espe- 
cially noteworthy. 

No. 5 coal is persistently present in that part of the county east 
of its line of outcrop. Numerous more or less detached areas of coal 
probably exist beneath the uplands along the main divides even south 
of Spoon River, since this coal has been mined at Astoria and in 
Schuyler County near Rusliville. The outcrop of the coal within the 
.■\von and Canton quadrangles is shown in Plate V. 

Savage states that the No. 5 coal is uniform in thickness where 
it is found within the quadrangle, averaging 4 feet 8 inches in 141 
well records and 43 measured sections, and generally departing less 
than 6 inches from the average. In the eastern and northern portions 
of the county, where the usual sequence of strata overlies this coal, 
the bed is commonly cut by numerous clay-filled fissures (clay seams 
or horsebacks), such as are characteristic of this coal in Sangamon 
County and in other parts of the Slate. Where sandstone overlies the 
coal in the vicinity of Cuba, no clay seams have developed. No. 5 
coal is commonly correlated by its physical characteristics, especially 
the presence of horsebacks, and by the physical character of its roof. 
The black fissile shale containing ironstone or pyritic concretions, rang- 
ing from 3 to 4 inches to as many feet in diameter, is the very 
characteristic roof of the bed. a similar roof not being associated with 
the other coals. The clod and cap-rock are of local assistance in 
identifying the coal, but have not the State-wide distribution nf the 
black "slate." The niggerheads, clod, and cap-rock are all fossiliferous, 
but as they lack definitely identifying forms, do not have the same 
value in correlation studies as the type fossil of the cap-rock of No. 6 
coal. However, they are more or less characteristic. 

.Mthongh coals below No. 5 are present in Fulton County within 
the area underlain by No. 5. they are worked only in areas west of the 
outcrop of this coal. There are two workable coals below No, S, No. 
I (Rock Island) coal and No. 2 (Colchester or Ui Salle "Third Vein") 
cnal. No. 2 coal has been worked at .\von ; No. 1 is mined at Ellisville 
and has been worked recently at Seville ; at local l»anks in the western 
and southern part of the county each of these coals is being worked. 
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Drilling in the northeastern part of the county, especially in Putnam 
and Buckheart townships, indicates the probable widespread presence 
of at least one of these lower coals. 

No. 2 (Colchester) coal lies about 90 to 135 feet below No. 5, the 
lesser interval being found in the Cuba region, and the greater in the 
northeast part of the county. The strata between No. 5 and No. 2 
consist mainly of shale and sandstone, a massive sandstone being rather 
widespread in the upper third of the section. The roof of No. 2 con- 
sists of gray shale or "soapstone" 9 to 14 feet in thickness in the 
northern and western parts of the county, but thicker toward the south. 
It is followed above by a black fissile shale 3 to 6 feet thick with 
which is commonly found a band of fossiliferous, septarian, nodular 
limestone one-half to one foot thick. Savage states that this is an 
easily recognized succession which is exposed in many places in the 
western part of the county. It is noteworthy also that essentially the 
same succession is found above No. 2 coal in the La Salle district west 
of the La Salle anticline and in much of District III to the west. The 
coal has> a common thickness of about 2 feet 6 inches, but varies be- 
tween 2 and 3 feet. 

A coal believed to be the equivalent of the coal mined in Rock 
Island County and known as No. 1 or Rock Island coal, lies 60 to 90 
feet below No. 2 coal, the interval being greatest to the east. The area 
in which this coal is best developed seems to lie west or south of the 
outcrop of No. 5 coal. The few drill holes to the base of the Penn- 
sylvanian rocks east of the outcrop of No. S show coal thick enough 
to be of commercial value only at the horizon of the Rock Island coal 
in one or two cores, and these holes are located along the outcrop of the 
No. 5 coal in Putnam Township. The coal attains locally a thickness 
of about 4^ feet in the vicinity of Cuba, but there appears to be no 
large body of it and very commonly the seam is separated by shale 
partings. Where it is worked in the western part of the county at 
Ellisville. it is 3 to 5j^ feet thick. This coal seems to have been laid 
down in a narrow trough or basin running north and south through the 
western part of the State, from Brown to Rock Island County, the 
eastern edge of which crossed the central part of Fulton County. Its 
area of main development is therefore west of this district in Dis- 
trict III. 

No. 1 coal where characteristically developed has a readily recog- 
nizable bluish, fossiliferous, limestone cap-rock 5 to 20 feet thick, 
which is separated from the coal by 6 inches to 3 feet of dark shale. 
In its typical development ihis cap-rock seems to be restricted to the 
same area as No. 1 coal, and to become thinner and possibly disap- 
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pear entirely toward the east. The few drill holes in eastern Fulton 
Coonty that penetrate No. 1 coal do not find a cap-rock above No. 1 
coal. 

No. 1 and No. 2 coals will be described in greater detail in a pro- 
posed later bulletin which will discuss the coal resources of District III. 

Coals between No. 1 and No. 2 seem to be somewhat more num- 
erous in the eastern part of the county than in the western. Between 
No. I and No. 2. lying 20 to 30 feet below No. 2, Savage reports a thin 
coal, 18 inches thick, which seems to be fairly persistent as it is found 
is outcrop in the western and central parts of the county and in drilling 
in the eastern part. Whereas this is the only persistent coal known in 
the section in the western part of the county where strata outcrop, 
drilling in the vicinity of Cuba, St. David, and Dunfermline reveals 
the presence of one or two other coals between No. 2 and No. 1. In the 
Cuba region the interval between No. 2 and No. 1 coals is about 80 
feet. The following record of a hole drilled between Fiatt and Cuba 
is typical of the succession in that part of the county. 
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Record of drilling between Fiatt and Cuba — Concladed 
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The lower coal with the dark limestone cap-rock is without ques- 
tion No. 1. In the Cuba region rather systematic testing of this coal in 
certain areas reveals large variations in thickness and character. Its 
commercial value, therefore, for the present, at least, is small. The 
limestone cap-rock is commonly about 10 feet in thickness but in 
places ij absent and in other places as thick as 20 feet. The coal over- 
lying the cap-rock or but a short distance above it, is lenticular. In a 
few holes it lias a thickness of about 4 feet, but commonly is less than 
a foot thick, and so interbedded with shale that it has no value. It is 
not known just how persistent this bed is in the southern part of the 
county. It is possible that outcrops of this bed in the vicinity of Lewis- 
ton were confused with No. 2 coal by Worthen, resulting in the mis- 
interpretation of the section that appears in his discussion of the 
geology of Fulton County in Volume IV of the Geological Survey of 
Illinois. 

The two other coals that are fairly continuous in the section, one 
12 to 20 or 25 feet below No. 2 coal, and the other about 30 feet lower, 
are generally thin. In some holes, however, the upper of the two is 
reported 2 feet or more thick, but it is more commonly found a foot or 
less in thickness. It is quite possible that this coal outcropping near 
I.ewiston was the one which was confused with No. 2 coal instead of 
the lower coal as described in the preceding paragraph. 

Aside from the limestone and coals noted above, the strata between 
No. I and No. 2 coals are mainly shale, with a sandstone 3 to 8 feet 
thick rather persistent 17 to 25 feet below No. 2. 
Sthucti're 

Geologic structure of the whole of Fulton County has not been 
determined. A report on the structure based on the altitude of No. 2 
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coal in the Avon and Canton quadrangles appears In Bulletin 33/ and 
fTate V is a reduction of the maps in that report. 

Concerning the structures of the Canton and Avon quadrangles, 
Sa\-age' states: 

"In the Colmar region farther west, the oil is found in the upper 
jart of a dome, and in a terrace on its side. Even on this favorable 
slruclure, the sand is present only in hmited areas. Consequently, any 
recommendations for test borings for oil in the Avon and Canton area, 
based on the u^iual structure features, must be recognized as carrying 
an unusual amount ot uncertainty. However, since it is not possible 
to tell before borings are made whether the Hoing sand is present or to 
what extent it is saturated with water in any particular locality, if test 
borings are to be made, it would seem wise to proceed first on the 
usual assumption that the rocks will be thoroughly saturated with 
water, and to test first the places where the structure is favorable, as 
the highest parts of the anticlines and domes. 

"From the structure maps (Plate \'| it will be seen that a broad 
dome is present northwest of Fairview, the highest point of which is 
in the XE. '4 sec. 29, and the SE. J4 sec. 20, T. 8 N., R. 3 E. South- 
west of Farmington in sees. 10 and U. T. 8 N., R. 4 E., there is a low 
arch in which the beds are somewhat higher than to the north or south. 

"From Fiatt a low arch extends toward the southeast comer of 
the Canton quadrangle. The axis passes about one-half mile north of 
Jones School, SW. cor. sec. 27, T. 7 N., R. 3 E., and has been traced 
southeast to the center of sec. 10, T. 6 N., R. 4 E. 

"In the northwest quarter of the Avon quadrangle |Plate V], a 
low anticline is present in the SE. }i sec. 14, T. 8 N., R. 1 W. The 
beds here are somewhat higher than to the west, south, ana east ; but 
no outcrops are available toward the north, and the dip in that direction 
is uncertain. One mile north of Babylon in sees. II and the western 
part of 12, T. 7 N., R. 1 E., the beds are higher than in any other 
direction except northwest." 

The foregoing interpretation of the structure in the Canton and 
Avon quadrangles was designed to meet inquiries concerning the pos- 
sible existence of structure favoring oil and gas accumulation in the 
area. In genera) such gentle structure does not affect the value of 
the coal, although knowledge of the structure is of some importance in 
laying out mines in order to take advantage of the natural slopes for 
drainage or haulage. However, where regional structure is as gentle 
as it is here, local variation in the level of the coal may largely offset 



iSnvMif-. T. E., apoloKlf strurlurc at Canton and Avon quadranKlea: Hil- 
ls StKle Q*aloKlcal Survey Bull. 3S. p. *l. Ifll. 
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regional dip, and hence it becomes a distinctly local engineering prob- 
lem to determine the structure or dip of the coal within each property 
to be developed. The present maps are of value in determining the 
general lay or dip of the bed and approximate depth, but should be 
used guardedly as a basis for laying out mining operations. 

On Plate V is included a structure map, which constitutes an ap- 
pendix to Savage's mt^s and shows the "lay" of the No. 5 seam in a 
strip south of the Canton quadrangle, based on detailed drilling and 
elevation of the surface, as determined by the company. In publishing 
the map the Survey does not assume the responsibility for the ac- 
curacy of these determinations which in all cases do not seem to check 
closely with the topography on the Canton sheet. However, the map 
is valuable, especially as it illustrates the slight irregularities that af- 
fect the coal and shows how the eastward dip is in places eliminated or 
even reversed, and hence illustrates the importance of detailed drilling 
in the accurate determination of the structure prior to laying out prop- 
erties for mining. 

Minor irregularities in the coal beds encountered in mines will be 
discussed in later paragraphs. 

M1NAB1.E Coals of Eastern Fulton County 

The coals of Fulton County known to have present economic value 

—that is, those that can be profitably worked at this time — are Nos. 

6, 5, 2, and 1. Possibly a coal lying between Nos. 1 and 2 may also 

be workable locally. These coals will be described in the order given, 

NO. 6 COAL 
DISTRIBUTION AND OCCURRENCE 

No. 6 (Herrin or "blue band") coal is present over about 35 to 40 
square miles in the northeast part of the county, north of Canton, over 
a much smaller area north of Cuba. Other small areas not improbably 
exist, though they are not definitely known to be present. The out- 
crop of the coal on the Canton quadrangle is shown in the map. 
Plate V. The area underlain by coal has not been entirely delineated 
near Cuba. Savage states that the coal lies so near the surface, usually 
from a few to 50 feet, that its quality has been injured by the action of 
ground water so that even where it is present the shafts of the com- 
mercial mines are put down through this coal to the No. 5 (Springfield) 
bed which is normally about 65 feet lower, 

CHARACTER OF NO. 6 COAL 

No. 6 coal in Fulton County is not regarded with as much favor 
as is No. 5 coal. It is not always possible to tell from a physical 
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examination of a coal bed why the coal is regarded as better or less 
sadsfaaory than the coal of an adjacent bed, as the differences are 
not entirely physical. The relative acceptability of different coals rests 
largely on the following factors: (1) The amount of ash; (2) the 
amount of volatile hydrocarbons; (3) the clinkering character of the 
ash, which is probably the same as the fusibility of the ash ; (4) the 
hardness of the coal, or its ability to withstand handling; and (5) 
the heat value. For a certain class of users knowledge of the coking 
quality of the coal is also important. As the coal lies in the bed it is 
not possible to determine the relative value of the coal with respect 
to any of the above factors unless it be the amount of ash, and so it 
is only as a result of experience that judgment can be passed upon 
the acceptability of a coal. 

In general judgment is made on the basis of results attained by 
the haphazard methods of firing in most steam plants and practically 
all domestic heaters. Since the fact that popular and careless methods 
may not be adapted to a coal in question commonly does not enter int< 
the poiHilar judgment, it is quite possible that with better practices in 
firing and improvements in heating systems coal at present less de- 
sirable would eventually come into more popular favor. It is also 
true that improvements in mining practice particularly in the method of 
handling the coal at the face, and at the tipple, may largely reduci* the 
differences that exist among coals, especially as concerns the ash con- 
tent. 

The reasons for popular judgment against No. 6 coal and pref- 
erence for No. 5 are not fully tangible. The general opinion is that 
this coal is dirtier; that it contains more shale bone, blackjack, and 
pyrite than No. 5 ; and that it is smokier, higher in volatile hydrocar- 
bons, and probably somewhat softer, than the lower bed. Some of 
the prejudice against the upper coal arises from the fact that it lies 
relatively near the surface and is thought to have suffered somewhat 
friHii weathering. A considerable quantity is probably "outcrop" coal, 
which is usually soft and contains much infillered clay. Outcrops 
of No. 6 west of Farmington are usually very poor, especially where 
the bed lies near the prairie surface, and the coal has a reputation of 
being generally unsuitable to mine. East of the line of the Chicago. 
Burlington and Quincy Railroad, between Farmington and Canton, 
however, along Copperas Creek, the cover is solid and the coal little 
affected by weathering, except for a few feet immediately along the 
outcrop. Failure to develop this coal in the shafts between Canton 
and Farmington is by some laid to the supposed ill effects of weather- 
ing, in spite of the fact that it is 50 to 60 feet down. It is possible. 
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however, that the coal was aflfected somewhat by prc-glacial weather- 
ing, as the pre-glacial surface was much nearer the coal than is the 
present surface. 

Where the coal has been observed in adjacent parts of Peoria 
County the only physical characteristic of the bed which suggests that 
it might have a value somewhat inferior to that of No. 5 is the ralher 
high ash content, which is indicated by the presence of numerous 
sulphur balls and by the existence of a continuous blue band. Other- 
wise the coal does not appear notably different from No. 5 coal. It 
might justly be argued that the horsebacks of No. 5 coal represent 
a nmch more important source of impurities in that coal than do the 
sulphur balls and blue band in No. 6, so that the prejudice against No. 
6 coal is probably based upon qualities not physically displayed in out- 
crop and at the face in mines. 

Analyses and tests show very little difference between No. 5 and 
No. 6 coals in western Illinois, but whatever difference exists is to the 
advantage of the lower coal. The No. 6 coal averages about 4 per 
cent higher in volatile matter on the moisture-free basis, and possibly 
2 to 4 per cent higher in moisture. Both coals, however, are relatively 
high in moisture, varying between 13 and 18 per cent, so that probably 
the difference in moisture content is of little consequence, and the 
difference in volatile content Hkewise hardly warrants favoring one 
coal more than the other on this score, li is possible, however, the 
higher coal yields its volatile matter at a lower temperature and hence 
is less desirable for general use. There is, however, no scientific 
basis for believing that a difference in the character of the volatile 
matter exists. Similarly also, whereas the ash of No. 6 coal may be 
considerably less refractory and hence harder to handle than the ash of 
No. 5 coal, this has not been scientifically established, and may or may 
not be a sound basis of difference. So much of the success in handling 
depends upon the adaptability of the furnace to the coal being used, 
upon the .skill and experience of the fireman, and upon the method of 
firing that it is always a question until the matter has been authorita- 
tively established, how imich basis there is for popular discriminations 
as between different coals. 

Physically No. 6 coal has the usual characteristics of the Illinois 
coals; namely, it is banded or laminated with alternations of dull and 
bright coal and occasional mother coal streaks. As a special char- 
acteristic of No. 6 coal, there exists a clay or "blue band" about a 
foot to 15 inches above the base of the bed. This is about 1 to lyi 
inches thick and very persistent. Generally the coal is subdivided into 
three benches, the topmost of which is 12 to 15 inches. Between the 
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top and middle bench is generally a mother coal parting. Commonly 
the coal has a dark shale roof that is hard to hold, for it generally 
falls up to the cap-rock, a distance of three feet or less, shortly after 
the coal is removed. The cap-rock is a 3- to 5-foot limestone, generally 
solid. The underclay is hard and 1 to 3 feet thick. The expense of 
moving the roof shale is a handicap against the profitable mining of 
this coal, although in general roof and floor conditions are not dis- 
tinctly unfavorable. 

NO. 5 COAL 

The Xo. 5 or Springfield bed is the chief source of coal in the 
shipping mines in Fulton County. Except for a few local mines 
where \o. 6 is worked, it is the only source of coal east of the No. 
5 outcrop. 

The general physical characteristics of No. 5 coal in Fulton County 
arc similar to those elsewhere in the district, namely, regularity in 



Pic. S. — Dia^ammatic sketch showing the relations of horsebacks to rolls 
in the roof and floor, and th« accompanying faulting. 

thickness, common occurrence of clay slips or horsebacks, and a per- 
sistent black "slate" roof. Like all Illinois coals, No. 5 is well laminated 
or banded in structure, and contains lenses, streaks, or partings of 
mother coal, and occasional masses of bone coal. Ralls and lenses 
of brassy pyrite occur in greater or less fequcncy, and not un>.om- 
monty the coal is "frozen" to the roof by a lens or l.iyer of pyrite. 
The amount of pyrite varies considerably from mine lo mine. 

No physical characteristics peculiar to Xo. 5 coal in Fulton 
County distinguish it from the same coal elsewhere in the State. .-\s 
in other parts of the district there is considerable trrcguiarily in the 
distribution of the horsel>acks. sulphur balls, and other features that 
detract from the value of the coal in the l»ed. .\ few mines in the 
county are so fortunately located as to he working a block of coal 
relatively free from impurities. Indeed, one mine reporied that anv 
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payment to the miners for horsebacks, rolls, or boulders was the excep- 
tion rather than the rule. In many other mines the extra pay for 
such irregularities is a serious item of expense. Necessarily this 
means a great difference in the prohls for the various mines in the 
county. In 1917 the payment for horsebacks amounted to $2.84 for 
each horseback having an average thickness of 2 to 6 inches in the 
middle of the bed and 19 cents for each additional inch. In some mines 
the horsebacks are found as commonly as 12 to IS feet ; in other mines 
they are very unusual. No good reason has been arrived at for the 
erratic distribution of the horsebacks. 

The horsebacks are usually accompanied by "rolls" in the roof and 
floor, which also must be paid for when removed. Those in the floor 
are usually removed, as they are thought to interfere with efficient 
shooting when left. Their removal is necessary to permit machine- 
mining. These rolls are apparently of two kinds: (1) In most in- 



FiG, 6. — Limestone "boulder" in the floor of the Monmouth Coal Company's 
mine at Brereton. 

stances, as in figure 5. faulting as well as fracturing has taken place 
at the horsebacks, and the coal, roof, and floor, has been offset from a 
few inches to as much as 18 to 24 inches in places. The upthrow 
side of the fault in the floor is cal'ed a roll in the floor, and the down- 
throw side of the fault tn the roof is called a roll in the roof. In the 
case of low angle faulting the upthrow side of the floor is directly 
under the downthrow side of the roof, thereby reducing the apparent 
thickness of the coal in some places to 3 feet or less. In such in- 
' stances the roof must be heightened to make head-room for the mules. 
(2) Rolls also may occur beneath horsebacks where the coal has not 
been faulted. They are commonly found under rather wide horse- 
backs and ap[iear to be simply a bulge of the fire clay into the crack 
to a height of 6 to 12 inches. Rolls of the latter variety are usually 
small. Rolls are paid for by the inch per running yard. 
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.\n additional source of extra expense in some mines in the county 
consists of the floor '"boulders" (fig. 6), which protrude from the 
fire clay into the bottom of the coal for a maximum distance of about 

3 feet. They are commonly less than 2 feet in height in the coal, but 
may be nearly 3 feet thick, as has been stated, and extend laterally 

4 to 5 feet. In 1917 the cost of their removal ran from $2.84 for those 
18 to 24 inches high, down to $1.42 for those 6 to 12 inches high. 
Xo scale for large ones has been established, as they are uncommon. 
The boulders are masses of rather waxy-looking, silicihed rock, part 
of a brownish color and part black. Both kinds seem to represent 
the silicification of woody material. These brownish pans show very 
distinct wood structure, and appear to be simply petrified. Material 
of the same character may be calcareous rather than siliceous. The 
black material, on the other hand, seems to represent silicified peat, or 
something of that nature, in which the unchanged carbon remains as 
a residue, making the rock black. The material has the appearance 
of a very carbonaceous quartzite. Such siliceous boulders are of 
course very hard and rather difficult to remove. 

Some comment should be made upon the occurrence of the "spar" 
horsebacks that are found in this bed. These are as troublesome if not 
more troublesome than the clay slips, because they are harder along 
the immediate position of the fracture and the coal on each side of 
the fracture commonly contains a wider impregnation of pyrite. They 
consist merely of veins of pyrite in more or less vertical fractures, 
entirety resembling the horseback fractures except that they are not 
as wide and apparently do not extend to as great a distance vertically 
through the overlying rock. Rarely is the coal bed offset along such 
spar horsebacks. 

The semi-monthly adjustment for horsebacks, rolls, and boulders 
is an ever-present source of bickerings and misunderstandings between 
miners and foremen, because of the difficuhy in the interpretation of 
the rules of the agreement. It is exceedingly difl^cult to ascertain a 
fair average value for the thickness of a horseback or to accurately 
measure the size of a roll, esi>ecially as the adjustment is usually made 
after the roll and horseback has been removed from the room or entry 
and the measurement is made on the cross-section appearing on the 
rib. -A more satisfactory adjustment of this labor problem will obviate 
much of the difficulty in mining the coal. 

Where the coal is undisturbed by irregularities, conditions are 
relatively favorable for mining. The underclay is hard and generally 
thin and does not creep readily, so thai it rarely causes trouble be- 
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cause of squeezes. The overlying black shale is usually hard and 
stands well without much timbering after the removal of the coal. 
Certain difficulties are encountered, however. The niggerheads in the 
shale, which are occasionally large enough to interfere with operation 
if left up in a roadway, are heavy and rather difficult to handle. 
Occasionally one of those left in the roof will loosen and fall. There- 
fore, to some extent they are a source of possible injury to miner or 
mule. In some of the mines near Farmington the tower 2 to 3 inches 
of the "slate" called "draw slate" separates from the main body of the 
"slate" at what is known as a "false parting" as the coal is removed. 
When this happens the coal is usually "frozen" to the "draw slate," 
so thai in discarding the "slate" considerable coal, frequently as much 
as 6 to 8 inches, is thrown into the gob. The "freezing" of coal and 
"draw slate" is apparently due to a layer of pyrite or pyritized lime- 
stone in the top of the coal, the presence of which makes it very dif- 
ficult to separate the coal from the shale. In one mine where this 
"draw slate" exists it is reported that its removal is not desired, as the 
overlying shale is rather difficult to hold. A more desirable condition 
is to have the coal break away from the roof just below the top of the 
seam, leaving the sulphur streak in the roof. 

In the mines south of Canton and more or less throughout the 
county, the most serious difficulty arises from the tendency of the 
"draw slate" to come away with the coal. As long as this lower layer 
of the shale stays up and the air is kept away from the overlying shale, 
the roof will remain solid, but once it falls the conditions are almost 
immediately bad, the shale and overlying clod faUing up to the cap- 
rock. In places even the cap-rock lacks coherence to withstand the 
strain put upon it when the "slate" falls and the resulting holes in the 
roof of the mine are expensive to handle. 

In one or two mines west of Farmington, a fairly persistent thin 
"mud seam" occupies a position in the bed about 8 inches below the 
top. It was reported that in one mine there were several rooms in 
which the coat had tteen shot off below this mud seam. It was stated 
that unless the miner exercises care in placing his holes so that they 
end above this mud seam, the coal tends to break below it. A similar 
mud seam lies atiout 18 inches from the floor in this same mine, and 
similar care must be taken that the powder holes be driven t>elow the 
band to insure complete removal of the l>ed. These t>ands are not per- 
sistent but are very common. 

In some of the mines southwest of Canton lying in the bottom of 
the coal is a band of blackjack, 1 to 3 inches thick, which shoots up 
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with the coal and must all be handled and thrown into the gob. As 
separation from the coal is not clean, considerable coal is in this way 
wasted. The blackjack consists of soft carbonaceous shale and coal 
containing lenses of pyrite up to about I inch in thickness and making 
up about one-fourth of the mass. 



ALDEN COAL COMPANY'S MINE NO. 5, AT FARMINGTON 

Entrance: Shaft; depth to No. 5 coal, 18S feet. 

Tbickneu of coal: Varies from 3 feet 9 inchea to 4 feet 2 inches; 

aTcragies 4 feet. 

Section of the coal: _.. , 

Thickness 

Ft. in. Ft. in. Ft. in. 

Roof: Black "slate" 

Coal 3 IH 4 SM 2 1 

Snlphor V4 1 

Coal 9% 1 10 

Floor: Fire Clay 

3~ 11% 4 '~S% ~^i~ ~0~ 

Character of the coal: The coal is comparatively clean aa compared 
with the same bed in Peoria County. The horsebacks are fairly numerous 
but rather narrow, commonly not over 4 inches through. About aa com- 
mon as the clay slips are the "spar" horsebacks which are hard and con- 
tain crystalline pyrite that fills the crack and ramifies into the coal for 
•everal inches on each side, producing a belt of hard coal often nearly 
8 inches to a foot wide, through the center of which runs the vertical 
impalar fissure. "Facings" of pyrite in the joint cracks of the coal ar« 
not nncommon. Gypsum or pyrite facings are not common. Clay and 
motber-coa] streaks are rarely more than half an inch thick and are neither 
continuoua, nor especially numerous. 

Pyrite in balls or niggerheads is not uncommon. This is pure shiny 
pyrite apparently of good quality, averaging probably at least 45 per cent 
sulphur for the hand-cleaned specimen. The masses of pyrite are said to 
attain a thickness of about 12 inches and to extend for a distance of 5 to 
6 feet. None of this size were seen, the largest noted being about 6 inches 
thick with a lateral extension of possibly 3 to 4 feet. The rooms do not 
commonly have more than one sulphur ball in the face at one time, averag- 
ing possibly m inches thick and 2 inches in diameter. The amount of 
pyrite actually seen in the face is probably less than 0.5 per cent by weight 
of the coal. 

Character of the roof: The roof is very regular. It consists of the 
Dsual mcceuion of black "slate" with niggerheads 8 to 14 inches thick, 
clod S to 8 inches thick, and cap-rock 4 to 8 inchea thick. The niggerheads 
are commonly about 18 inches in diameter, though some are of atill larger 
>iie. They parallel the bedding of the "elate" and are nearly aa thick from 
top to bottom as is the "slate." These protrude down into the coal and 
at« frequently stick on the surface and lie more or less loosely in the 
■hale, so that they generally drop out. Many are considerably pyritiied, 
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Bonne of the smaller ones Mmpletely so, but the larger ones for a distance 
of only about half an inch from the surface. The change from the cal- 
careous center to the pyritic outer layer seems to be direct and not ^adual. 
Ordinarily, however, there is more or less pyrite all through the boulders 
with an increase in amount toward the pyritic shell. 

The lower 2 to 6 inches of the black shale or "slate" is known as the 
"draw slate." Between it and the overlying shale is what is known as a 
false parting, along which the two beds separate in places in the mine. 
More often there is a good parting between the coal and the "draw slate," 
and the latter does not come away. Where the coal and "draw slate' ' stick 
toge'her, a lens of fossiliferous limestone, for the most part highly pyritized, 
in most cases lies Just at the top of the coal. The limits of pyritizatlon are 
rather indefinite, extending outward into both the coal and "slate," so as 
to cause the adherence of the whole mass and the fall of the "draw slate" 
with the coal when the latter is fihoL 

Character of the floor: The floor clay in this mine, about which there 
is nothing unusual, is reported to be about 2 feet thick on the average. It 
apparently does not heave much. Along entries it is the practice to remove 
about 10 inches of the floor clay to make headway for the mules. 

ALDEN COAL COMPANY'S MINE NO. 6, AT NORRIS 

Entrance; Shaft, depth 190 feet to No. 5 coal. 
Sections of the coal : 
Srctiona of No 5 coa! in the Alden Coal Company's No. 6 mine 

Face entry main 2d north off east Entry face main 

west 1900 feet entry 1200 feet east 2000 feet 

from shaft from shaft from shaft 

Ft. in. Ft. in. Ft in. 

Coal, dull 7 4 

Coal bright 1 8 4 1 3 8 

Coal, dull 'A 

Coal, bright 1 10 



ASTORIA WOODLAND COAL COMPANY'S .VBANDONED MtNE 

Entrance: Shaft; depth to coal, 58 feet. 

Thickness of the twal: Varies from 5 feet to 6U feet; averages 
5H feet. 

Section of the coal: 
Section of No. 5 conl r, 



Roof: Black shale 

Coal 2 1 

Black jack 1 

Coal 1 

Mother coal M, 

Coal 1 10 

Sulphur % 

Coal 11 

Floor: Fire clay 
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The top cokl IB dark and often broken. At the top of the uppermost 
of the two 1-foot coals there is commonly a very dark-colored hard cannel- 
like coal 2 to 3 inches thick. The lowermost of these two coals is soft, and 
hma irregular streaks of sulphur. The bottom bench is a very bright, hard 
coal. The roof is black shale, more than 3 feet thick, with large nigger- 
heads or balls of iron pyrite. The floor is fire clay, at least 3 feet thick. 
The irregularities include large clay veins, some displacing the coal 18 
inches. These veins which are exceptionally large, commonly cut entirely 
through the coal and are aa much as 12 feet long and 3 to 4 feet wide. 
This property was abandoned in 1910. 

BIG OtQK COAL company's MINE NO 2, AT ST. DAVID 

Entrance: Drift; No. 5 coal. 

Thickness of coal: Varies from 4 feet 10 inches to 5 feet 2 inches; 
averages 5 fe:t. 

Sections of the coal: 
Sections 3 to 8 are taken from United States Bureau of Mines Bull. 
22, p. 495. 

Saetiatu of No- 5 coal in the Big Creek Coal Company's 
No. g (St. David) mine 

(1) (2) 

2,200 feet N. 2,500 feet west 

W. of drift of drift 



mouth 



mouth 



Thickness 



Ft. 

Coal 2 

Sulphur 

Coal 

Blackjack 

Shale 

Coal 1 

Blackjack 

Shale 





(3) 

Roon.} 
IBlh E. 
tOOOIi. 

.. 1 2 
.. .. >* 
..3 7 


(4> 

Ejlry f«. 

4SOOI1* 

troBi 
optnint 


4 
<6> 

Eniiy (« 

# 

openiDf 

Thic 

/.. i'. 
S 


4H 
(6) 

6000 h. 

kness 

- Fi. ... 


4 
(7) 

EM.T (.« 
7,hE. 
5000 fi. 

1™ 


8M 
(S) 

!J00fi. 

fmr. 
optniDf 

/I. .lU 


Sulphur 

Coal bright . . . 








4 3 


4 .. 


2 1 
4 


4 4 










Coal, bright . . 
Sulphur 








2 8 




1 11 


Total 


.. 1-9% 


6 3 


4 8 


5 1 


4 4 


\oo^Iq 
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Character of the coal: The coal bed is uniform throughout, without 
persistent benches. Small pyrite bands and streaks of mother coal are 
present Some gypsum is reported in the facings. At the time the mine 
was examined in the summer of 1912 the number uf horsebacks in the 
working face was reported as relatively small. In 1908 an earlier observer 
reported a large number in the mine, which indicates that tbi coal probably 
varies considerably as regards frequency of the horsebacks. 

Character of the roof: The roof consists of a "draw slate," composed 
of fine-banded, sandy shale, more or less impregnated with pyrite, 1 to 2 
inches thick, black "slate" 2 to 4 feet thick, and a limestone cap-rock. The 
cap-rock, which ' is notably persistent, varies in thickness from 6 to 18 
inches, but is commonly about 10 inches thick. Its distance above the coal 
varies from 1 to 4 feet, but is, for the most part, 2 to 2% feet- The "draw 
slate" noted above is not a typical "draw slate" as it is usually left up. 
It probably has about tha same characteristics as the "draw slate" observed 
in mine No. 4 of this company. 

Character of the floor: The floor is a hard, bluish-gray clay, 2 feet 6 
inches in average thickness. This clay is undercut by mining machines. 
It heaves somewhat after standing 18 months to two years. 

BIG CREEK COAL COMPANV'S MINE NO. 4, AT DUNFERMLINE 

Entrance: Shaft; depth to No. 6 coal about 82 feet. 

Thickness of coal: Varies from 4% feet to 5H feet; averages 6 feet 
8 inches. 

Character of the coal: The coal is very similar to that southwest of 
Canton. The bed is fairly massive, but to some extent tends to shoot off 
in benches due to the presence of rather conspicuous but not entirely per- 
sis'ent "dirt" or charcoal bands. Commonly four thin dirt bands lie about 8. 
14, 24, and 30 inches from the top, respectively. The coal has distinct 
horizontal partings and tends to shoot up rather line. The considerable 
quantity of mother coal present makes the coal sooty and dirty to handle. 
A blackjack or clay band about 1^ inches thick is practically continuous. 
It does not contain the gray sulphur found in the Middleton and Eagle 
mines near Canton. 

Horsebacks are present in about the usual number, but are apparently 
thinner than they are farther north, so that as a whole they constitute a 
somewhat less serious difficulty. Pyrite is present in the coal as balls of 
clean pyrite and to less extent as lenses of grayish laminated pyrite. The 
balls are most commonly 2% to 3 inches thick and 8 to 14 inches in diam- 
eter, and weigh 20 to 30 pounds- The largest ones, however, may weigh 
as much as 200 pounds. It is estimated that about one ton of pyrite a day 
or about one-tenth of one per cent of the total coal mined is uncovered in 
the coal. 

Character of the roof: Roof conditions are similar to those generally 
found in the mines south and southwest of Canton. The interval between 
the cap-rock and the coal increases to the south and the cap-rock is some- 
what thicker than it is north of Canton. It is more difficult to distinguish 
the stratum called "draw slate" from the black shale above, as neither docs 
it contain the whitish limy concretions found in the mines farther north. 
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tmr are the limestone lenses present which in the mines north of Canton 
are so commonly fonnd at the top of the coal and the base of the "slate." 
The parting l>etween coal and "slate" is better than to the north so that 
the coal breaks away, leaving the "slate" undisturbed. Where the "draw 
slate" falls, conditions are almost immediately bad, for tha black shale 
and clod (the upper part of the shale) have very little coherence. Over 
many of the entries the csp-rock is exposed the intervening^ shale having 
fallen in. It is higher above the coal than is commonly the case north of 
Canton, grenerally being 4 to 5 f^t. In places the cap-rock is thin, espe- 
cially where its lower surface is smooth instead of knobby, as is more 
frequently the case. The special problem in the mine seems to be that of 
holding the thin layer of "draw slate" in the rooms. The main haulage- 
ways are commonly brushed up to the cap-rock. The expense of this dead 
work of course is to be avoided if possible in the rooms. 

Character of the floor: When machines are used the coal is cut Just 
above the blackjack band in the base of the coal. In solid shooting the 
entire bed shoots out and the blackjack must then be cleaned off the coal. 
The nnderclay is about 2 feet thick. The floor rolls, as a rule, under the 
horsebacks. 

CANTON CC 

Entrance: Shaft; depth to No. 5 coal about 65 feet. 

Thickness of the cdat: Reported to average 6 feet in thickness. 

Section of the coal: In room No. 1 off the third southwest entry the 
coal was 53 inches thick, and had 2 inches of bone or blackjack at the 
baae. The coal is probably similar to that elsewhere south and south- 
west of Canton. 

EAflLE MINING COMPANY'S MINE AT CANTON 

Entrance: Shaft; depth to No. 6 coal 103 feet. 

Thickness of the coal: Varies from 4 to 5% feet; averages 4 feet 
11 inches. 

Sections of the coal: 

Section mta$ured in the Eagle Mine near Canton 
1000 feet twrth-nortkeast of tkaft; face of ith east entry off the main 
north entry Thickness 

Ft. in. 

SUte 10 

Coal 4 7H 

Dirt band 1% 

Fire clay 2-t- 

Character of the coal : The coal in this mine is representative of the 
seam south of Canton. It differs from that to the north in being more 
•labbjr. Three fairly persistent soot or clay partings, which may vary 
is position as much as an inch or two each way, lie about 8, 14. and 22 
inches from the top, respectively. Commonly a sulphur parting is found , 
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22 to 24 inches from the bottom or about 36 inches from the top, which 
in places enlarges to become a bright sulphur ball 3 to 6 inches thick. Sul- 
phur lenses and balls are also present here and there in the bed, but are 
found most frequently in the middle of the bed or up near the roof, and 
adjacent to horsebacks. In the bottom of the coal is a band of fire clay, 
coal, and sulphur, 1 to 3 inches thick, called blackjack, which shoots up 
with the coal and must be cleaned by the miner. The pyrite in the black- 
jack is of a gray banded variety similar to the brown sulphur found in 
some of the mines in the Peoria district 

Horsebaclcs are rather frequent, occurring probably about every 
twenty feet, but are generally less than 4 inches thick. As elsewhere they 
are separated from the coal that is loaded out, and a lar^ per cent of 
the discarded mass is good coal. The waste represented by their removal 
makes up a considerable but not definitely known per cent of the bed. 

Character of the roof: The roof of the seam is the usual black 
"slate" and clod. The black "slate" is about 10 inches and the clod 14 
inches thick. The "draw slate," which is commonly 2 to 3 inches thick 
and contains numerous small scattered lenses of whitish limestone not 
larger than ^4 inch by 1 inch, usually stays up. In places an inch or so 
of the coal stays up in the roof with the "slate," but in other places the 
coal is separated from the "slate" by a smooth parting. The shale con- 
tains a good many niggerheads which tend to fall out, bringing more or 
less of the shsle with them and thereby weakening^ the roof. When the 
"draw slate" comes down and the air gets to the black "slate" and clod, 
they also generally fall. The cap-rock may or may not Ije strong enough 
to hold after the shale has fallen. Roof conditions in this mine are not 
especially satisfactory; room occasionally have to be abandoned on ac- 
count of the poor roof conditions. 

Character of the floor: The floor consists of the ordinary fire clay 
and ordinary floor conditions prevail. 

EAST CUBA COAL MINING COMPANY'S LOCAL MtNB NO. 1 (ABANDONED), AT CUBA 

Entrance: Shaft; about 71 feet to No. 5 coal. 

Thickness of the coal: Varies from 4 feet 8 inches to 6 feet 4 inches; 
averages 5 feet. 

Sections of the raal: 

Section ill fke mine of the Eaet Cuba Coal Mining Company 

Room 1, off Sd ea»t off igt south off west Thickness 

Ft. in. 

Coal 1 IIW 

Sulphur !4 

Coal 8% 

Sulphur % 

Coal 2 

Sulphur H 

Coal m 

Fire clay 4 10V4 

Character of the coal: Except for the lower 1^ to 2 inches of the 
coal, which is blackjack, the coal is bright, black, and hard. 

, . ,C~.ooolc 
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ClurKeter of the roof: The roof ia a black shale 2% feet thick over- 
Uin b; six inches of clod or soft gray shaloi followed by the cap-rock, 
wfaieh ii about 2H feet thick. 

Character of the floor: The floor is ^ay clay. 

Imgnlarities : The continuity of the bed is broken by what Is de- 
scribed as an old stream channel, probably a buried pre-glacial or glacial 
tine of drainage along which the coal has been removed. 

MAPLEWOOD COAL COMPANY'S MINE NO. 1, AT FARMINGTON 

Entrance: Shaft; about 122 feet to No. 5 coal. 

Thickness of coal: Varies from 3 feet 10 inches to 6 feet; averages 
4 feet 2 inches. 

Cbaractor of the coal: The coal is noted as black, shiny, long grain, 
and uniform from top to bottom. The horsebacks or clay veins are com- 
nonly S to 6 inches thick, but exceptionally 3 to 4 feet. The smaller veins 
are the harder. 

Character of the roof: The roof consists of 4 inches of black "draw 
slate," about 24 inches of black shale, and about 10 inches at limestone 
cap-radc Above the cap-rock is 16 feet more or less of light sandy shale. 

Character of the floor: The floor consists of lire clay 20 inches 
thick, resting upon a 1-foot limestone layer. 

lurtcwooD coLunnr oomfany's hine no. 2, at fabhincton 

Entrance: Shaft; about 146 feet to the top of No. & coal. 

Tliickness of coal: Varies from S% to 4 feet; averages 3 feet 9 
inches. 

Sections of the coal: 

Secltons in nuns No. 2, MapUwood CoUierj/ Companf/ 
Section I — Third touth off third we»t entry 

Thickness 
Ft. in. 

Koof ; shale, black, sheety, with niggerheads. 

Shale, black, draw 4 

Coal 4 



Section t — Face of room 1 off Sth •cast off north tntry, i,000 feot 

from aha/t Thickness 

Ft in. 

Coal, dull 9 

Co*], bri^t 2 11 



Digitized bvGoOgle 



COAL RESOURCES OF DISTRICT ly 



Section S — Entry rib in the 2d west og main north entry, 3,500 feet 
from ehaft 



Ft. 

Coal, dull 1 

Blackjack 

Coal, dull . . 

Blackjack 

Coal, bright 

Pyrite 

Coal, bright 

Coal, bony 

Coal, bright 

Coal, bony 

Coal, bright , 



4 1% 

Character of the cosl: The coal has no special peculiarities. It is 
without benches and conspicuous bedded irregularities. The moat per- 
sistent banded irregularity is a thin layer of blackjack and pyrite 6 to 8 
inches above the base of the coal. The coal is rammonly "frozen" to the 
roof shale, so that it does not come away very evenly. 

Character of the roof: The roof consists of 4 to 6 inches of carbon- 
aceous shale or "draw slate," 18 to 30 inches of black shale, and 12 to 18 
inches of limestone cap-rock. 



Section of the roof of mine No. 2, Maplewood Colliery Company, 700 feet 
eagt of the ehaft on the main eaet entry 



Shale, carbonaceous, rather soft, with ironstone concre- 
tions, about 6 

Cap-rock; a dark gray limestone with irregular fracture. 

Bottom of limestone very uneven 1 3 

Clod; a black sheety shale with fossil shells 1 2 

"Slate;" black, hard, sheety shale with bands of ironstone 
nodules. Lower 4 inches filled with bands of ironstone, 
limestone, and pyrite nodules 1 3 

Coal 

HONHOUTH COAL COMPANY'S MINB NO. 1, AT NORRIS 

Entrance: Shaft; about 142 feet to No- 6 coal. 

Thickness of coal: Varies from 4 feet to 4 feet 8 inches; averages 
4 feet 4 inches. 
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Sfeetkuu of tbe coal: 

S«etwnt of eoal in No. 1 mtne of Monmouth Coal Company 

(1) (2) (3) 



Ft. 

Co»l 4 

Codl. dull 

ComX, bright 

Sulphur 

Co«I, bright 



4 2 4 6^ 4 4 

CbarBcter of the eoal: The coal ia uniform throughout in general 
appearance, and does not lie in benches. Streaks of pyrite and mother 
coal are not uncommon, but for tbe roost part the coal is laminated, bright, 
and Uocky, and is typical for Illinois. The greatest difficulty consists of 
the horsebacks which average 1 to 2 inches in width and which often eon- 
tain considerable pyrite. 

Character of the roof: The immediate roof is 18 inches to 2 feet 
of bUck shale called "slate," with a gritty limestone cap-rock about 6 
incbea thick. 

Character of the floor: The floor is fire clay 1 to 1^ feet thick, 
ctmtaining boulders and nodules of pyrite. The boulders in the clay are 
reported by one observer to be septarian in character, that is, crossed by 
cracks and containing cavities lined with calcite. The coal is reported 
to ride over tbe boulders as shown in the accompanying reproduction of a 
■ket«A (fig. 6} made in the northeast part of the mine. The boulders 
are especially numerous on the north side of the shaft and are also found 
in the mines at Norris. 

8TAR COAL COHPANV'B MINE NO. 1, AT FIATT 

Entrance: Shaft; depth of No. 5 coal about 56 feet. 

Thickness of coal: Varies from 4H to 6 feet; averages 4 feet S 

Sections of the coal: 

Sections of the eoal in mine No. 1 of the Star Coai Company 
Section 1 — Room face, room S9 off ISth touth, off main eaat 



Roof: Black sheety shale containing ntggerheads 

Coal: Rather dull and hard with irregular rather than 
banded appearance. A few vertical irregular veinlets 
of pyrite, and a little calcite in facings ia prosent and 
mother coal in slight amount in thickness up to about 
14 inch 

Floor: Fire clay, soft, dark gray; heaves badly in air as 
well as in water; considerable pyrite in upper two 
inches 
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Sections £ 


to i 




(2) 

Enin-I« 20th 
Kuth 4500 fi. 


(?) 
fmmopt 



Ft. 

Coal, dull 

Coal, briglit 

Mother coal 

Coal, briifht 

Mother coal 

Coal bright 2 

Mother coal 

Coal, bright 1 



Character of the coal: The coal is not subdivided into benches. It is 
fairly hard, doll in appearance and has hackly fracture and laminated 
structure. A little pyrite is ordinarily interbedded about 18 inches from 
the top. There are no clay slips. 

Character of the roof: The immediate roof is black "slate" 6 to 20 
inches thick, above which is a micaceous sandstone 2 feet or less in 
thickness. The lower 2 inches of the "slate," called the sulphur band, is 
crowded with fossils largely pyritized. 

Section of roof of No. 5 eoal, mine No. J, of the Star Coal Company, 
at Fiatt 
Section 1 — 1800 feet from opening on the main ea^t entry 
Sandstone. 
Soapstone, unconformable in relation to strata below; in places cuts 

out cap- rock. 
Cap-rock; a fine-gained, calcareous and micaceous sandstone, carry- 
ing carbonaceous material; thickness up to 6 inches. 
Clod; a dark brownish-gray shale with many shells — 3 inches. 
"Slate;" a black aheety shale, 1 foot 6 inches. 
Coal. 

Section 2 — 2500 feet from portal on main eaet entry 



Ft. in. 

Soapstone; dark gray sandy shale, irregularly bedded, about i 

Cap-rock and clod few inches 

"Slate;" hard black sheety shale 1 3 

Shale; sheety, hard, with pyrite 4 

Coal 

STAR COAL COMFANY'3 MINE NO. 3, AT CUBA 



Entrance: Shaft; 26 feet to No. 5 coal. 
Thickness of coal: Averages 4 feet 8 inches. 
Section of the coal: 
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StetioH of tk« coat in mine No. S of the Star Coal Company 
(Uetuured in temporary north entry) 

Thickneaa 
Ft in. 

Coal 1 9 

Pmrting 

Coal S 

"Soot" aemm 

CoJ 1 8 

4 1 

Character of the coal: At the section given above, the coal waa 
■Bifonn in appearance, hard, and rather tough. A narrow vertical sul- 
phur atrcak lay in the upper part of the bed. Horsebacks are not numerous. 
Character of the roof: The roof consists of 2H feet of black "slate" 
above which is the cap-rock, about 12 to 18 inches thick. 
Character of the floor: The floor consists of fire clay. 

MOMtXTOtt COAL COMPANY'S UIDDLBTON MINE, AT CANTON 

Entrance: Shaft; 60 feet to the top of No. 5 coal. 

Thickness of coal: Varies from 4^ to 6 feet; averages 4 feet 9 
incbea. 

Character of the coal : The coal is separated into poorly distin- 
snisbed benches by thin clay and mother coal partings, one about 8 inches 
from the top and another about 1 foot lower. The partinfrs are fairly per- 
sistent and the tendency of the coal to break along them must be considered 
in placing the shots, in order that all the seam may be loosened. A black- 
ja^ seam 1 to S inches thick at the bottom of the bed is an important 
imparity. It is composed largely of soft carbonaceous shale and coal with 
lenses of pyrite up to about 1 inch in thickness making up about one- 
ftnrth of the mass. It commonly shoots up with the coal and must be 
separated by the miner. Considerable coal is wasted in this way. This 
material makes up the greater part of the gob. 

Pyrite is present in the coal as balls of hard, bright "sulphur" and 
in Ae blackjack band in a grayer, more earthy fbrm. Sulphur balls were 
observed at the face of about two-thirds of the rooms and entries visited. 
"Hiey are commonly 2U by 10 or 12 Inches, but in rare cases are 6 inches 
tbick and 3 feet across. A few horsebacks cut the coal, occurring possibly 
every 50 to 76 feet, but they are not especially troublesome. 

Character of the roof: Roof conditions in this mine are somewhat 
(HireTcnt from those in the mines north of Canton. The "draw slate" is 
not well differentiated. The coal more commonly breaks smoothly sway from 
tbe "slate" so that over much of the mine a smooth clean roof is present. 
In places, however, the coal is "frozen" to the "siste," and coal and slate 
come away together. This weakens the roof so that eventually it falls 
•ven through the cap-rock. Above the cap-rock is a layer of weak clay 
shale which is called clod, but which is not to be confused with the ctod 
bsrtween tbe black "slate" and cap-rock. Above the upper clod is a gray 
aoapatone. As tbe shakes above the cap-rock carry considerable water, 
water enters where falls occur. 

Character of tbe floor: The floor is fire clay. 
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SILVER CREEK COLLIERY COMPANY'S NO. 1 MINE, AT FARHINCTON 

Entrance: Shaft; 41 feet to the top of No. 5 coal. 

Thickness of coal: Varies from 3 feet to 4 feet 2 inches; averages 
4 i^et. 

Character of the coal : The coal does not lie in benches but contains 
a few discontinuous thin partings ^ to U inch thick, and an occasional 
nodule of clean, brassy pyrite. Clay and "spar" horsebacks are rather, 
numerous; the removal of this material necessitates extra expense and 
results in considerable waste. That the amount of bright braasy-looking 
pyrite is small is indicated by the fact that out of 17 rooms visited, two 
had one nodule each in the face. One of these was 4 to 6 inches thick and 
12 to 16 inches in length, and the other 3 to d inches thick and 18 inches 
across. The amount of pyrite present is rather below the average for the 
mines of the county. 

The peculiar hard masses, called boulders, at the base of the coal, 
consist of masses of hard brownish rock with a porous texture. Certain 
of these boulders have the appearance of coke. The material seems to be 
silicified or calcified wood or peat, as certain fragments show very clearly 
the wood structure. The chsracter of the replacing mineral varies, some 
boulders being part silica and part calcite. Further investigation is neceS' 
sary in order to determine the exact nature of this impurity. One of these 
boulders measured 14 inches high by about 2 feet across but they vary 
greatly in size. 

Character of the roof: The roof succession, which is similar to that 
in the other mines of the Farmington region, consists of the "draw slate," 
"slate," and cap-rock. The behavior of the "draw slate" is uncertain. In 
places the coal parts freely from the "slate" and the latter stays up, so that 
slightly less head room is left than is necessary for the mules, and along 
considerable stretches of the entries about 10 inches of fire clay must be 
dug up. Commonly, however, the coal sticks to the "draw slate" because 
a band of pyrite or limestone at the junction of the two strata "freeses" 
the coal to the "slate." Under these circumstances the "draw slate" comes 
down with the coal, a condition which is desired even though the coal must 
then be cleaned off by the miner. 

Character of the floor; The floor is fire clay. The layer is about 
6 inches in thickness and squeezes up into the entries somewhat where 
they are wet. 

NATIONAL COAL MINING COMPANY'S MINE, WEST OF FARMINGTON 

Entrance: Shaft; 105 feet to the top of No. 6 coal. 

Thickness of cosi: Varies from 3 to 4 feet; averages 3 feet 10 inches. 

Character of the coal ; The rooms and entries of only the north and 
west sides were visited. The property adjoina that operated by the Silver 
Creek Colliery Company on the east and it is probable that conditions in 
the adjacent parts of the two mines are similar. 

At the face the coal displays a slight tendency toward benching. Two 
"mud" bands a quarter of an inch or less in thickness are commonly pres- 
ent, one about 8 inches from the top and another about 18 inches from 
the bottom. These are not persistent in the Farmington district, and even 
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in the Nktional mine, are not continooui; but the^ are reported in at least 
one other mine. Their presence makes it necessary for the miner to drill 
bis holes so that they end above the upper seam and below the lower; 
otberwiae the middle bench will break away from the Dpper and lower 
portions of the bed. 

Impurities other than the clay bands noted in the preceding para- 
graph are not common. Horsebacks of either the clay or "spar" variety 
aettn to be somewhat less common than in most of the mines in the county. 
The amoont of pyrite present in balls and lenses is small. Although no 
boulders in the bottom of the coal were observed, their occorrence in the 
adjoining Silver Creek mine would indicate that they may be found or at 
least expected occasionally in the National mine. 

Character of the roof: Roof conditions in general are excellent. 
The succession is similar to that in other mines in the vicinity, namely, 
"draw slate," about 3 inches; "slate," 8 to 14 inches, averaging about 10 
inches; "clod," about 10 inches; and cap-rock, about 18 inches. In some 
places pre-glacial erosion channels have cut down nearly to the coal, so 
th«t the rock above the seam is only 16 to 20 feet thick. Under such places 
the roof tends to be weak, so that the rooms cave and let in water. Such 
fails are the principal difficulty encountered in the mine. 

Character of the floor: The floor is flre clay 12 to 18 inches thick and 
has bard rock below it. The clay heaves but little if any. 

CBNUINR N0BBI8 COAL MINING COHFANY'S MINE NO. 1, 
AT N0RB18 

Entrance: Shaft; 180 feet to the top of No. 5 coal. 

Thickness of the coal: Varies from 3 feet 9 inches to 4 feet 2 inches; 
averages 4 feet 

Character of the coal: The coal is without benches, and contains a 
few streaks of clay and mother coal one-eighth inch or less in thickness, 
none of them regular, and here and there a pyrite nodule 2 to 3 inches 
by 6 to 8 inches. These latter are not common. The horsebacks occur in 
about the usual frequency and aize. The impurity most difficult to handle 
consists of the floor boulders. These are masses of very hard brownish 
to black rock occupying the lower part of the bed. Some are nearly 8 feet 
thick and extwid laterally 4 to 6 feet. They are similar to the boulders 
noticed in the mine of the Silver Creek Colliery Company and apparently 
consist of areas of siliciflcation. Pyrite is present in only relatively small 
amount as spar sulphur and balls. It is an impurity of little consequence 
in this mine. 

Character of the roof: The usual roof conditions for thii> area exist. 
The "draw slate " is persistent. Best mining practice in this mine requires 
that the "draw slate" remain up, for considerable difficulty is experienced 
in holding the black "slate" and clod after the "draw slate" falls. The 
cap-rock seems to be fairly good, but is crossed here and there by incipient 
cracks which widen on exposure to the air, thereby loosening the rock. 

At one locality in the mine along the main south entry, abova the 
bUuk "slate," a massive sandy rock is present which appears to be a very 
sandy phase of the cap-rock. The sandstone "rolls" down through the 
clod ao that it rests upon the black "slate" within 14 inches of the coal. 
At this place the coal also dips rather sharply beneath the roll. This is the 
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only structural irre^larity, other than tbe cl«y or spar ilipe, that has been 
noted in the county. 

The "draw slate" is a limy black "slste" containing small lenticular 
bodies of calcareous sandstone or sandy limestone about hk inch thick and 
1 inch in diameter. In places it becomes very calcareous and contains 
lenses of limes'one composed of shells which are commonly pyritiferous. 
The niggerheads seem to be of different origin. They are apparently con- 
cretionary and generally not fossil ifero us. They seem to be embedded 
mainly in the black shale or "slate" and to extend down into the "draw 
slate" or even into the coal. 

Character of the floor: The floor is described as fire clay and is said 
to be about 2 feet thick. 



S1MM0N3 COAL COMPANY'S MINE, AT C 

Entrance: Shaft; 121 feet to the top of No. 6 coal. 

Thickness of the coal: Varies from 4 to 4% feet; averages 4 feet 
4 inches. 

Character of the coal: The coal face was not observed in this mine. 
The coal is reported to be cut by fewer horsebacks than usual for this 
area, and the quantity of pyrite is also small. Some bright pyrite In balls 
is present, however. No boulders in the floor are reported. 

The coal bed is inteiTupted both to the north and south by "faults," 
They appear to be deposits of sand and gravel made in pre-glacial chan- 
nels, the floors of which were below the level of the coal. 

Character of the roof: The roof is of the usual character. There is 
generally about 3 inches of "draw slate" present, black "slate" with clod 
above, about 18 inches thick in all, and the ordinary limestone cap-rock 
4 to 10 inches thick. 

CRIPPLE CREEK COAL COMPANY'S MINES AT BRYANT 

Entrance: Drift; No, 5 coal. 

Thickness of the coal: Varies from 4 f;et 6 inches to 5 feet 2 inches; 
averages 4 feet 8 inches. 

Character of the coal: The coal lies in benches due to three thin 
"soot" or mother-coal bands, 8, 22, and 31 inches from the top of the bed 
respectively. Horsebacks are present but are thin, rarely being more 
than 2 to 3 inches across. Rolls in the floor are usually less than 6 inches 
in height. In most of the rooms the coal breaks smoothly H to 1 inch 
below the "slate," leaving a fairly even top, a condition which is rather 
uncommon for this area. Niggerheads generally work loose and fall out 
and then the rest of the roof up to the cap-rock falls down. Pyrite is 
not common. 

Character of the roof: The general succession above the coal is the 
same as in other mines in the area. The black shale and clod above the 
coal varies in thickness from 3 to 5 feet and the limestone cap-rock is 
4 inches or more thick. 
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COAL BEPS BELOW NO. 5 COAL 

In Fulton County the two coals which represent the largest re- 
source are beds No, 2 and No. 1. The former seems to be widespread 
east of its outcrop. It is thin, but in many records of drilling it varies 
bet w e en 2 feet 6 inches and 3 feet, so that very probably there are large 
areas that could be profitably mined later if not now. Fortunately the 
need for the exploitation of such bodies of coal does not exist. No. 2 
coal has the usual soapstone or gray shale roof commonly found over 
this coal in northern Illinois, with a 3-foot bed of black sheety shale at 
various intervals above the coal, up to possibly about 20 feet. The 
roof is such as to favor the longwall system of extraction, which is 
practically always employed where the coal is mined. The bed is 
usually fairly free from impurities and the coal of somewhat better 
quality than the coal in the higher beds in the same regioa 

The lower coal, No. I (Rock Island) bed has a much more erratic 
distribution than have the upper beds. It seems to be fairly persistent, 
but varies greatly in thickness and is commonly interrupted by lenses 
of shale which would render it unminable. It is not impossible, al- 
though the possibility is gradually being lessened by drilling, that there 
are areas of sufficient size to be of importance in which No. 1 coal 
attains a continuous thickness of more than 4 feet. Its normal develop- 
ment, however, is in lenticular bodies, the exploration and outlining of 
which is expensive, so that it will not be generally undertaken for many 
years. Furthermore, the roof conditions of this coal are irregular and 
result in high mining costs. Where it is present close to the coal the 
limestone cap-rock makes an excellent roof ; but too commonly there is 
a mass of rather loose shale between the coal and the limestone which 
under present practice must usually be moved. The irregular char- 
acter of this coal makes possible the discovery of small areas from 
which targe returns can be expected, but for the most part No. 1 prob- 
ably is not as important a resource as No. 2 coal. 

Intermediate thin coals between No. 2 and No. 1, each generally 
less than a foot thick, locally thicken so as to be workable. Sometime 
there will no doubt be an eager search for workable areas of these 
coals, but at present they seem to have no commercial importance. 
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Production and Mines 

Production in tons year ending June 30, 1920 34,753 

Average annual production, 1916-1920 29,387 

Total production, 1881-1920 1,866,061 

The production of coal from Knox County in 1920 was entirely 
from wagon or local mines, about three- fourths from No. 6 coal, about 
one-fourth from No. 5, and a small amount from another bed possibly 
No. 1. The statistics of labor tabulate 27 mines, of which more than 
half are drift and slope mines. The county ranked thirty-ninth among 
the fifty-three producers. 

Members of the present Survey have visited only four operations 
in the county and none of these is now in operation. The outcrop and 
structure of the various coals have never been determined, and for 
general geological conditions reliance is placed chiefly upon the report 
by Worthen in the Geological Survey of Illinois, Vol. IV, pp. 313 to 
324. His account of the coals underlying the county is unfortunately 
confusing because of the wrong identification of at least one and pos- 
sibly other coals, and because of general uncertainty as to correlation. 

Knox and Fulton counties occupy a corresponding position across 
the outcropping edges of the commercial beds of the State. AH the 
beds of commercial importance except No. 7 and possibly No. 1 out- 
crop within the county in more or less parallel belts extending north 
and south. No. 6 lies near the east line and what is possibly No. 1 
near the west line. The coal of greatest importance in quantity is 
probably No. 5. No. 2 probably underlies the largest area, whereas 
No. 6 is limited to a small area in the eastern part of the county, 
bounded by its line of outcrop on the west, and No. 1 is limited as a 
commercial coal in its distribution by its decrease in thickness to the 
east. 

SURFiciAL Deposits 

A factor which greatly hinders the development of the consider- 
able amount of outcrop coal in the county is the covering of glacial 
drift. 

The glacial drift is generally but 20 to 30 feet in depth, but in 
places where valleys have been filled, the depth may reach 100 feet or 
more.' 

iLeverett, Prank, Illlnola Qlaclal Lobe: U. S. Oeoloslcal Survey Mon. tS. 
p. E7«, 189S. 
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The upper part of the drift is composed of fine yellowish silt or 
loess, which is somewhat more widespread than the glacial clay or till 
and is especially effective in concealing outcrops. 

The position of the pre-glacial channels which cross the county 
has not been determined. 

CoAL-BEARING RoCKS 



It is believed that in general the succession of coal-bearing rocks 
in Knox County is the same as in Fulton County eastward, and the 
coa]s outcrop in more or less parallel belts extending north and south. 
Xo. 6 coat underlies the higher parts of the county south and east of 
Spoon River, with No. 5 coal outcropping at lower levels. North of 
Spoon River, No. 6 coal is present on the uplands in the north half of 
the county as far west as Wataga, Oneida, and possibly Knoxville, but 
it is. probably not generally present south of the Santa Fe Railroad. 
The area wherein No. 5 coal lies nearest the surface has not been well 
defined, due to some extent to the confusion in the correlation of this 
coal. Coal which is described by Worthen' as No. 4 is probably No. 5, 
just as is the case in Fulton County. Other coals, such as that mined 
at Soperville, which have been called No. 5, are still lacking definite 
correlation but appear to lie below No. 5 coal. No. 2 coal seems to be 
the coal nearest the surface in the western part of the county along 
the Chicago, Burlington and Quincy Railroad, running south from 
Galesburg through Abingdon and St. Augustine. There are many 
outcrops of this coal along Spoon River and its tributaries at relatively 
low altitudes in the county. It is also exposed at a few places near 
the western edge of the county north of Galesburg. No. 1 coal is 
possibly of workable thickness along Spoon River valley near the south 
line of the county, since it is being worked but a short distance south 
in Fulton County at Ellisville. However, as elsewhere in the State the 
distribution of this coal is irregular ; whether it is generally present in 
workable thickness is doubtful. 

For the general succession in the county we are dependent upon a 
few records of scattered drilling, the most of which are located in 
Henderson Township. Other holes have been drilled in Lynn, Gales- 
burg, Copley, Persifer, and Knox townships. 

The succession in Henderson Township is illustrated hy the fol- 
lowing drill records : 
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Record of drilling on the farm of J. Snodgraae in the SW. M NE. M. Me. 10, 

T. IS .V, R. J E., Knox County, Illinou. 

Estimated elevation about 800 feet above tea kvel. 



Description of Strata 



Quaternary system — 

Pleistocene and Recent — 

Clay, sandy 

Penniylvanian system — 

Shale, gray 

"Slate", dark 

Coal 

Shak, gray. 

Sandstone, light 

Shale, light. 

Sandstone, light: 

Shale, light 

"Boulder" (limestone?), ligli 

Shale, gray 

Shale, sandy brown 

Sandstone, gray. 

Shale, dark 

Limestone, blue, very hard.. 

Shale, dark 

"Slate," dark 

Coal 1 

Coal, impurc[(No. 1?) 

Coal J 

Fire clay 

Sandstone, white 

Shale, Eandy, light 

Shale, sandy, gray 

Shale, Bandy, light 

Coal, soft 

Shale, sandy, light 

Shale, lime 

Sandstone, light 

Shale, sandy, light. 

Sandstone, light, very hard 

Shale, sandy, light 

Shale, gray 

Coal 

Shale, gray, sandy 

Sandstone, gray 

Shale, dark 

"Cap rocL" (limestone.'), v 

Coal, impure 

Sandstone, gray, hard. 



KNOX COUNTY 

Rteord of drilling <m the farm of J. Snodgnua — Concluded 
DCTcriplion of Strata 



Stnditooe, light, hard 

Sbile, taady, Hgbt 

Shile, Miidy, gny- 

CmL™ 

Shale, grty — 

Shjie, light gr^Y— 

Shale, tandy, gray. 

Coal 



Shale, Mndy, light 

Sanditone, light, bard 

"SUte," dark„ 

SaoditoDC, light, very hard 

Shale, dark...- 

"SUte," dark, hard 

Sandstone, tight, hard — 

tUe«rd of a driainB on tkt H. Smith farm in the SE. V* SW. U a 
la N., A. 1 E., Xnox Conntv, Illinois. 
Batimnttd tlevation about 750 f»et ohove soa Imitl. 

Pwtription of Strati 



QBatemarr lyitent — 

Plei*tocene and Recent — 

Clay 

Sand, gray 

Sand and gravel. 
Peooaylvanian lyitem — 

Shale, dark 

Coal 

Sh»le, light 

0>*L 

Shale, Mody, brown 

Sanditone, dark. 

Sanditone, light. 

Shale, sn)*' lisht 

Shale, dark 

"Cap-rock" (limeitone.')-.. 

Shale, dark 

Shale, bituminoui 

Shak, ti^t gray 

Coal. (No. If) 

"FaUe bottom" 

RreeUy.- 
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The identification of the coals in the foregoing records is not 
definite. The nine holes drilled in the vicinity of Henderson are alike 
in showing a coal at a depth of 125 to ISO feet which is apparently the 
coal found at 154 feet 11 inches in the drilling on the Snodgrass farm 
and at 139 feet 9 inches in the drilling on the Smith farm. The pres- 
ence of a hard blue limestone cap-rock a few feet above this coal 
suggests its correlation with No. 1 coal of Mercer and Rock Island 
counties. It is thought that this same bed is worked at Soperville by 
T. H. Milan and Company, where the coal is 100 feet below the sur- 
face. In this shaft the cap-rock (or "bed-rock," as it is called) is 
about 8 feet above the coal. The seam is from 2 to 4J4 feet thick, with 
an average thickness of about 4 feet. If this is No. 1 coal, then the 
stratigrai^ic succession in northwestern Knox Couilty varies frwn that 
farther south in that the Pottsville formation is thicker and the Car- 
bondale formation probably thinner to the south and southeast. 

It is believed that the coal underlying Henderson Township is 
certainly below the horizon of No. 5, and accordingly that this part of 
the county, as well as Rio, Galesburg, Cedar, Indian Point, Orange, and 
Chestnut townships forms part of District III, in which coals No, 1 and 
No. 2 are the principal coals mined. They will accordingly be included 
in the District III report. It is believed that with a small amount of 
additional field work the correlation of the coals in this part of the 
county can be satisfactorily settled. 

The coals lying below No. 1 or the Soperville coal as shown in the 
record of the drilling on the Snodgrass farm are not commonly pres- 
ent in Illinois, except possibly in adjacent parts of Henry, Mercer, and 
Rock Island counties. Except in these counties 200 feet or more of 
Pottsville is unusual in the northern part of the State. It is possible 
that locally some of these lower coals may be of workable thickness, 
but they are not known to be worked in Knox County. 

The succession in Galesburg Township is known only from the 
logs of churn-drill holes for water made by the city. Although these 
records are of little service in determining the character of the strata, 
they indicate, however, that the base of the Pennsylvanian strata is at 
a depth of about 330 feet below the surface at well No. 3. Of this 
thickness about 80 feet is drift and the remainder probably Pottsville. 
At Knoxville, in Knox Township, the base of the Pennsylvanian is 
possibly at a depth of 480 feet, as indicated by the deep water well 
record. 

The following record is that of a diamond-drill hole near Etherly 
in Copley Township, the exact location of which is not known ; 
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B^frd of drSK^ for Uu Btkerlti Coal Company, near Etherly, T. It N., 
R. S B , Knox County, /Umota. 



DoCTiption of Strata 


Tbickneu 


Depth 




Ft. 


in. 


Fi. 


in. 






















0*Y,Ydiow-. 


3J 


„ 


33 


„. 












McLcaniboio— 
















42 




Shale, liglit„ 






45 




"Soapttooe" 


16 




61 




Limettooe, blue_ 




3 


62 


3 


a*y 




6 


62 


9 












Coal (No. 6)- 




2 


66 


11 


CUy 


„ 


6 


67 


S 


"SUte". 




7 


78 


.... 


Lim«toae._ 




_ 


83 






14 


.„ 


97 




Shik,dark_ 


30 


„-. 


127 




Shale, black. 


18 


..„ 


145 




-Slate" 




4 


151 


4 


Co*l 


„ 


11 


152 


3 


"Slate" ("No. S coal?) 






154 


J 


Coal 




8 


154 


11 


Shale, tight 


12 


1 


167 




a.y 






172 




Shale, lighL 


34 




206 




Lunettone., 






206 




Shale, dark 


14 


_.. 


222 




CUy, fine,.. 




.... 


230 




"Soapitone," blalk 


17 




247 










248 




"So.p«tone," black 






250 


..„ 


Lime«totie.- 




4 


250 


4 


"SUte" 




8 


256 




CUy — 




9 


256 


9 


Coal (No. 2). 




6 


260 


3 


PoiuViHe— 










a.y - .. 




e 


261 


11 






3 


262 


2 







Of the coals listed above, it is probable that the one at 62 feet 9 
inches is No. 6 coal and the one at 256 feet 9 inches. No. 2. No. 5 
coal does not seem to be present, though it may be repreaeoted by tfie 
ihin coals at 131 feet 4 inches, and 154 feet 3 inches. The ioteml 
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between No. 2 and No. 6 in this drilling, namely, 190 feet, is about 
the same as it is in Fulton County. 

A boring near Dahinda in Persifer Township penetrated strata 
to a depth of 220 feet, beginning apparently about 30 feet above the 
level of No. 2 coal. No coal was encountered below No. 2. The record 
is reproduced below. 

Record of a barivg near Dahinda, Knox County, on the SargeiU farm 
Dnlltd 19H 



Description of Strata 



Quaternary syBtem — 

le and Recent — 
!iay, candy..... 



Sand and gravel.... 

Sand, gray. 

Sand „ 



Pennaylvanian system — 
Carbondale?— 

Coal, soft drift... 

Shale, light 

Coal (No. 2.') 

Pottsville?— 
Fire day.... 



indstone, light.- 

Shale, sandy, light gray.... 

Shale, light 

Sandstone, gray 

Sandstone, light- 

Sandstone, gray. 

Shale, sandy, gray 

Shale, dark 

Fire clay 

Shale, dark 

Shale, landy, gray.- 

Shale, dark 

Limestone, dark 

"Slate," dark 

Shale, light sandy 

Sandstone, light... 

Sandstone, hard, while 

Shale, gray 

Shale, light, sandy 

Sandstone, lighi 
Shale, light, 



idy._,. 



A boring in the extreme northeast comer of the county shows a 
total thickness of about 420 feet of drift and Pennsylvanian strata. If 
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the record can be relied on, the stratigraphic succession in the locality 
seems to differ considerably from that in the southern part of the 
county. Although there is little basis for the correlation of any of the 
coals, a tentative correlation is suggested in the record which follows: 



Rteord of eoal prospect i. 



:. 1, T. IS N., R. i E , Knox Couttly 



Ddcriplion of Strata 


Thick neis 


Depth 


Qiulrmary tyslem— 


Ft. 


in. 


Ft. 


in. 


Pleislocenc and Recent — 










Clay, gravel and sand 


36 




36 




PenniylvanUn jyslem- 










McLca □ iboro — 










Sand 1 tone, gray 


9 




45 




"Slate," gray . 


9 


.... 


54 


.... 


"Slate." dark „_ 


42 




96 




"Slate," dark, gritty. 


4 




100 




Catbondal<^ 










Owl (No. 6) 


_ 


4 


100 


4 


Fire cUy, blue. 


2 


9 


103 


I 


"State," light 


2 




105 


I 


Sand r«k, gray 


S 




110 


I 


"Slaw," light 


4 




114 


1 


Sand and rock, gray 


5 


.... 


119 


I 


"Slate." light 


3 




122 


1 


"Slate," gritty, gray 


43 




165 


1 


"Slate." dark 


20 


.... 


185 


I 


"SUte." mild Hack. 


22 


S 


207 


9 


"Slate," gritty, blue 




.... 


211 


9 


"Slate," gray 




9 


215 


6 


Coal (No. 5) 




6 


218 




Fire day. light 




"1 


220 


11 


"Sl«e."gray 






225 


11 


"Slate," dark 






227 


11 


Shale, lighu 


11 




238 


tl 


Sand rock, gray 






241 


11 


"Slate." lighL 






249 


11 


Sand rock, gray 


12 




261 


11 


"Slate." dark 




8 


263 


7 


Coal (No. 4) 




10 


265 


5 


Sand rock. gray. 




6 


267 


11 


"Slate," dark 




S 


274 


4 


Coal (No. 3) 




7 


274 


11 


Fireclay, light 






277 


11 


"SUie,"dark 


10 




287 


11 


"SUte," black- 






289 


11 


"Slate," light 


11 




300 


11 


"Slate," dark... 


16 


6 


317 


S 


Coal (No. 2) 




1 


318 


- * 1 
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Record of coal proapeet in tee. I, T. 13 N., R. A E.,Knox County — Concluded 



Description of Strata 


Thic 


ncs. 


Depth 


Pottsvillc — 

Fire clay, light- 

"SUw," light 


Ft. 

1 
3 

10 
12 

4 
J 
4 

n 


s 

11 

1 

4 
8 


Ft. 
319 
322 
332 
344 
345 
349 
3S2 
357 
369 


11 


Sand rock, light.... 

"Slaw," dark 


tl 


Coal (No. I) _ 

Fire clay, dark blue- 


10 
11 


Rock; hard, gritty, white 

Lime shale, blue. 


3 
11 



The foregoing represents the information available concerning 
coal in Knox County, aside from that found in Volume IV of the 
Geological Survey of Illinois, which may be briefly summerized as 
follows : 

"No. 6 coal is found principally in the eastern half of the county. It 
varies in thickness from 4 to 6 feet and has a blue band IH to 2 feet from 
the floor. The coal has been worked probably entirely by wagon mines, in 
T. 13 N., R. 2 E., sec. 36; in T. 12 N.. R. 4. E., sees. 4, 6, 17, 18, 19, 
29, 30, 81 and 32j in T. 12 N., R. 3 E., sees. 1, 10, 11, 18, 19 and 20; in 
T. 12 N., R. 2 E., sees. 12, 13, 15, 22, 23 and 24; in T. 11 N., R. 3 E., sees. 
3, 4 and 5; in T. 10 N., R. 4 E., sec. 16; in T. 9 N., E. 4 E., sees. 28, 24, 31, 
and probably 32 and 33; and in T. 9 N., R. 3 E., in sec. 35. The coal has 
a limestone cap-rock which in places is 4 feet thick. 

"The coal is only found in the higher portions of the county, which 
are principally in the eastern half, and north of Spoon River in the western 
half of Victoria Township, T. 12 N., R. 4 E., and northwest part of T. 12 
N., R. 3 E., Copley Township, and east part of Sparta, T. 12 N., R. 2 E." 

No. 5 coal (Worthen No. 4?) lies 40 to 60 feet below No. 6 and 
commonly varies between 3 and 4 feet in thickness. Mines have been 
operated in this coal in sec. 25, T. 12 N., R. 4 E., and in sees. 2 and 3, 
T. 13 N., R. 1 E., possibly along Sugar Creek in T. 12 N., R. 3 E.. 
sees. 9, 16, 32, and along Middle Creek in T. U N., R. 2 E., and sec. 
25, T. 11 N., R. 1 E.. sec. 3. T. 9 N., R. 4 E.. and sees. 26 and 27. 
T. 10 N.. R. 4 E. 

This coal underlies more of the county than does No. 6; it is 
probably present in T. 13 N., Rs. 2, 3, and 4 E., and the eastern part 
of R. I E. 

No. 2 coal is generally from Ij^ to 3 feet thick and of good 
quality in comparison with other coals in the county. It has been 
worked in sees. 20. 21, 29, 30, 32. and 33, in T. 12 N., R. 1 E. ; in sees. 
16 and 23. T. 11 N., R. 2 E.; in sees. 13, 19, 22, 23, and 35, T. 11 N., 
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R. 3 E.; at various places in Truro Township, T. 11 N., R. 4 E., along 
Spoon River; in sees. 8, 16. 19, 29, T. 10 N., R. 3 E.; in sees. 14, 22, 
23, 25. 26, 27, 29, 33, 34, T. 10 N., R. 2 E. These operations are by 
drifting or stripping. There were no shafts to No. 2 when Worthen's 
report was written in 1870. 

No. 1 coal (Worthen correlation) was worked in one place in 
sec. 21, T. 12 N., R. 1 E, where it is 6 feet thick. It was worked by a 
shaft 30 feet deep. This is probably the same bed now worked at 

^^^^ ■ Mine Notes 

Detailed information about the mines in Knox County is very 
meager. Four mines have been visited by members of the Survey, 
none of which is now in operation. 

The following data are available concerning these operations : 

MINE OF ALBERT WALBURG, KNOXVILLE 

Wkgon mine. 

Entrance: Shaft, 46 feet in depth. Coal mined is probably No. 6. 
The coal is cut by numerous vertical clay ''veins" which pass into the coali 
•ome from the floor and others from the roof. A section of the bed is 
d about 300 feet southwest of shaft, as follows ; 

Stetion of eoal at Walburg mine 

Thickness Thickness 

of coal 



Roof: Shale, black. . 

Sulphur 

Coal 

Sulphur 

Coal 

Floor: Fire clay ... 



JOBN D. YOUKO UINB, NEAR ABINtmON 

Drift mine, operating No. 2 coal, with an average thickness of 2 feet, 
but varies from 20 to 26 inches. The coal is bright, hard, with brownish 
streaks. It breaks into cubical pieces, with a conchoidal fracture. Sulphur 
occurs in irregular lenses at various places in the bed. The following 
section was measured about 100 feet southeast of entrance: 

Section of eoal at Young mina 

Thickness Thickness 

of coal 
Ft. in. Ft. in. 

Roof: Shale gray 6 

Cori 1 

Sulphur % J. 1 im 

Coal 

Ftoor; Fin clay 8 
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The roof is fin« gr&y shale, falling in Uyera 2 to 4 inches thick. It 
has e thickness of 6 feet or more. The floor is a shale or fire clay at least 
3 feet thick. 

MINE OF PENDEBGA8T BROS., AT SOPERVILLE 

Entrance: Shaft 120 feet deep, to No. 1 coal. The record of the shaft 
is as follows: 

Record of Pendergaat thaft 

Thickness Depth 

Ft. in. Ft. in. 

Drift 10 10 

"SoapBtone," gray 86 . . 96 

"Slate" 2 6 97 6 

Coal 1 10 99 4 

Shale, blue 7 106 4 

Limestone, white, flinty 1 2 107 6 

Limestone, bluish 7 . . 114 6 

Coal (No. 1) 5 . . 119 6 

This is apparently Mo. 1 coal of Mercer and Rock Island counties. 
Another coal, about 40 feet lower, outcrops in places along the creek. 
The coal was measured in 2d room north, on the east aide of shaft about 
75 feet east and 100 feet north of opening. 

Section of coal in Pendergaat mine 

Thickness Thickness 

Ft- in. Ft. in. 

Roof: Limestone 7 

Coal 7 

Black Jack 2 

Coal 2 3 6% 

Sulphur % 

Coal 8^ 

Floor: Fire clay 4 

MINE OF GALVA HININQ CO., NEAR WATAOA 

Shaft mine, 68 feet 6 inches to the floor. Coal averages 4 feet in 
thickness, varying from 3 feet 4 inches to 4 feet 2 inches. The cap-rock 
is black to gray shale, 1^ to 4 feet, with a limestone cap-rock 3 feet or 
more thick. The coal was measured at the 2d north entry about 460 feet 
from the shaft. 

Section of coal in Galva mine 

Thickness Thickness 

of coal 
Ft. in FL in. 

Roof; Gray to black shale 1 6+ 

Coa! 1 2 1 

Sulphur and soft shale ^ | 

Coal 10 ) 2 10% 

Shale, soft (blue band?) 22 2 

Coal 8 J , 



LOGAN COUNTY 

Pboduction and Mines 

Production in tons year ending June 3, 1920 2^3,222 

Average annual production 1916-1920 -. . 452,644 

Total production, 1881-1920 10,130,415 

hogan County produced a little more than J^ of 1 per cent of the 
total output for Illinois during the year ending June 30, 1920, and 
ranked twenty-third in the State. Two mines, both at Lincoln, are 
now being operated in this county, one by the Latham Lincoln Coal and 
Alining Company, and the other by the Citizens Coal Mining Company. 
Table 6 is a Ust of the shipping mines and data concerning them. 

SuKFiciAL Deposits 

The rock succession in Logan County is known only as it is shown 
by the records of three drill holes and of three shafts. The drill holes 
are located at Atlanta and near Lincoln and the shafts at Lincoln and 
at Mt. Pulaski. One of the drill holes at Atlanta does not enter rock, 
although it is 151 feet deep. 

According to Worthen' the outcrops in this county are limited to 
certain exposures of limestone along Salt Creek in T. 19 N., Rs. 3 and 
4 W. Most of the county is thickly covered by drift. In the vicinity 
of Atlanta the drift has a known thickness of over 200 feet.' The 
character of the material in the drift sheet is shown by the following 
record of a drilling at Atlanta. 

Loff of tht ti!«U at the vratwtDmka at Atianta, lUinoit 
Description of strata 

Qaatemary system — Thickness Depth 

Pleistocene and Recent — feet Ftt 

Soil, black 3 3 

CUy, yellow i- IS 18 

Clay, bhie 10 28 

Sand end gravel 10 S8 

Clay, bine 2 40 

Sand and gravel 9 49 

Clay, wUte, and sand 7 66 

CUy, bine, with gaa 8 69 

Sand, white, and gravel 10 69 



■a«oloK7 ot ininols, Vol. *. p. 184. IITO. 

tLeverPtU Krank. nilnDl* Olaclal Lobr: U. S. aeabtslcal Survey Mon. t). 
pp. JOS and it*, lit*. 
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118 COAL BEaoURCES 

Log of the Atlanta weU — Concluded Thictcneas Depth 

Description of strata Feet Feet 

Sand, dry, and gravel with gas 13 88 

Clay, blue 4 92 

Clay, sand, gravel, and gas 16 108 

Hardpan 9 117 

Drift, black 6 123 

Clay, white 2 125 

Clay, green 4 129 

Hardpan 10 139 

Gravel and water 12 141 - 

A less detailed record of another boring at Atlanta shows that the 
drift has a thickness of at least 217 feet in this vicinity. 



Record of a coal prospect luttr Atlaitta, lUinois 
Description of strata 
Quaternary system — Thickness Depth 

Pleistocene and Recent — Feet Feet 

Soil 3 3 

Clay, yellow 17 20 

Clay, blue 50 70 

Hardpan 56 125 

Drift, black 8 133 

Clay, green 7 140 

Hardpan 30 170 

Gravel with water 2 172 

Gravel and sand, cemented 18 190 

Sand and gravel with water 3 193 

Clay and gravel and sand 14 207 

Loam, yellow 4 211 

Sandstone, yellow 1 212 

Clay, soft, pink , 5 217 

Pennsylvanian system^ — '' 

"Soapstone" 3 220 

Limestone 1 221 

Fire clay 3 ■ 224 

Limestone(T) 53 277 

Shale with clay 40 317 

"Slate" 7 324 

Coal {No. 57) 4 828 

Fire clay 1 329 

Limestone 1 330 

As the northern part of the county is crossed by a glacial moraine, 

the drift is thicker there than it is in the southern part. At Lincoln 

and Mt. Pulaski records show that the glacial covering is generally 
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I 75 and 100 feet deep. Because of the difficulties attendant 
upon sinking shafts through unconsolidated material the desirability of 
given areas for mining operations becomes less as the thickness of the 
drift increases. Accordingly the exploitation of the coal resources of 
ibe northern part of Logan County will probably be greatly delayed 
with respect to the development of the southern part, especially as the 
diaracter and thickness of the coal is apparently as good in the south- 
ern portion as it is in the northern. 

Coal -BEARING Rocks 

The character of the coal -bearing strata of the county is known 
from the record of the Atlanta coal prospect given above, and the few 
outcrops noted above, and from the following records of three other 
hoha: 



Record of the shaft of the Citizene Coal Mining Company, 
Lincoln, IlHnoia 



D«»CTiption of Strati 


Thicknc«i 


Depth 




Fi. 


in. 


ft. 


in. 


Qutnnary iyttem — 










Pleutocene and Recent — 










Soa»ndday._ 


18 




18 




Drift 


3 




21 


.... 


a»y, Hue. 


8 




29 




Hardpin 


16 




45 




Sand and water 


16 




61 




Saod and bardpan (water).. 


24 




as 




Gravel, coarse- 


3 




88 




Hardpan „ 


1 


S 


89 


5 


PnDtylvanian ayatem — 










McLean.boro— 










Fireclay- 


3 


s 


92 


10 


Limotone, impure 


20 


„.. 


112 


10 


Shale, black„_ 


1 


s 


114 




FtreeUy- 


2 




116 




Cky, red and white.. 


12 




128 




TirtcUy. 


2 




130 




"CongKraierate" 


12 




141 




"Slate," brown.. 


30 




m 




"SUte."bUck„ 


4 




176 




Coal {No. 7) _, 


1 


s 


177 




Rre clay 


10 


_.. 


187 




Sandatone, blue. 


22 




209 




"Slate," blact._. 


I 


- 


210 


4f^tt^K? 



COAL RESOURCES OF DISTRICT IV 



Record of the shaft of the Citizens Coal Aftnmjr Co'mpany — Concluded. 



I>c.cription of Stnta 


Thic 


kneu 


Depth 


C«rbondale- 

Coal (No. 6f) 


Ft. 

18 
18 


5 

6 

4 
2 


Fl. 

211 
215 
233 
236 
243 
261 
262 
265 
271 


in. 






Sandstone, blue 
















"Slate," bUck 




Coal (No. S) 





Record of a boring for oil in the NE. Vi see. S, T. 19 N., R S W.. 
Logan County 



I>escription of Strata 


Thickness 


Depth 




Fu 


in. 


Fl. 


in. 


Quaternary system.— 










Pleistocene and Recent— 










SwL 


19 




19 
















14 




53 






18 




71 
















2 




73 




Shale, >andy. 


20 




93 














Quicksand and water 


25 




126 
















12 




14S 




Shale, red, sandy 


IS 




160 


.... 


Shale ("m»rroV?), blue 






165 














Shale, red.., 


10 




177 
















2 




209 




Shale, white .. 


16 




225 




"Slate," blue.... 


4 


6 


229 


6 


Limestone, shell... 


1 




230 


6 












Shale, white. , 


20 




254 


6 


Sh*]e blue 


3 
20 


6 


25S 
278 
279 








Limestone, shell 




Shale, black. 


7 




286 


._. 


"Slate," blue 


3 




289 




"Slate," white 


20 


.... 


309 




Limestone, white; water 


10 




319 


, .... 








.C.ot. 


vie 
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Aeeord of a bormg for oU in tk» NE. W lec. J, T. IS N., R. 2 W.. 
Logan County — Concluded 



DcKriptba of StraU 


Thickneu 


Depth 


"Slate," white 


Ft. 
101 

S 
98 

2 

S 
30 

S 
12 
33 
15 
10 

4 

20 
12 
14 
ID 

25 

3 

18 
20 

8 

4 
5 
1 
1 
7 
81 
3 
3 

't 

3 
1 
2 

1 

1 


in. 

6 
6 

6 
6 

4 

4 
4 


Ft. 
420 
425 
523 
S2S 
530 
560 
565 
577 
610 
625 
635 
639 
639 
660 
672 
686 
696 

721 
724 
742 
762 
770 
774 
779 
780 
782 
789 
870 
873 
876 
890 
891 
894 
895 
897 
897 
898 
899 
899 
907 


in. 






Shale, white 








Shale, white 








"SUte," white 








"SUte." white- 




Shale, black- 




Sand, bUet; gaa and water 

"Slate," white 




rn.i 

Shale, blue 


6 






Shale, black, •and/ 


.... 


limettoiie.. 




limatone 




Sanditonej talt water. 




Shale, Mudy.. .. 




"Caproek" 




S.Dd.g.«_._ 

"Cap rock" 




limatone, bard and taft Uyera.. 

Shale, undy, darL 
















Shale, dark... _ 


.... 










Sandy ihale, dark. 

"Cap rock" 


4 






Rodt, very hard.„ 


S 
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COAL RESOURCES OF DISTRICT IV 

Rword of a coal mine akaft. Mount Pulaski, /Utnoisi 



Description of Strau 


ThickneES 


Depth 


Quateraar}' «y»tem— 

Drift clay and gravel 

PennaylvanUn s/atem — 

Shale, wndy. 


Ft. 

92 

20 

1 
1 
20 
40 
2 

1 
2 
i 
60 
IS 
2 
1 

10 
30 
30 

8 
4 

4 


6 
6 

6 
6 
10 
4 
8 


Ft. 

92 

112 
113 
114 

134 
174 
176 
177 
179 
181 
185 
245 
260 
262 
263 
263 
264 
264 
265 
265 
275 
30S 
335 
343 
347 
JSl 


... 


FirecUy™ 

"Slate," Bray. 

Shale, Mndy„ 

Uracctone. 

Shal^ black- 

Coal (No. 80 

Fire clay 

Shale, clay 

Shale, gray, sandy 

Limeitone, conglomeraiic_ .. 

Shale, clay. 

"Slate," bla<!i..-_ 


6 
6 
6 
6 
5 


Fire clay 

"Slate," blacL- 

CoaL 


10 


Fireclay 

Shale, reddish-. 

Sandstone^ .„ 

Shale, sandy, clay 

Limestone, bUck 

Coal (No. S) 

Fire clay 


10 
10 
10 
10 
10 
10 
10 



The foregoing records differ so much from one another that it is 
impossible to make a generalization that is of much value in regard to 
rock succession in the county. The only workable coal in the section, 
however, seems to be No. 5, at least under present conditions. The 
only drill hole penetrating the horizon of No. 2 coal is the oii prospect, 
and as this was drilled by a chum drill, the details are not to be relied 
upon for accuracy. The absence of a coal which can be correlated with 
No. 2 in this record is of no great significance. 



iGeologlcal Survey o( Illinois. Vol. 8, p. SI. I8S0. 
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logan county 18s 

Mike Notes 
uinb of the citizens coal mining company, at uncoln 

Entrance: Shaft; 266 feet to th« top of No. 5 coal. 
Thickness of coal: Averages 5 feet 2 inches; maximum observed, 
G r«et. 

Character of the coal: The bed lies in a single bench with no per- 
sistent partingrs. It contains a few thin streaks of mother coal or "black- 
jadc" <pTritized mother coal), commonly less than -fi of an inch in thick- 
ness. Pyrite lenses and balls are uncommon in the coal. Horsebacks are 
Dtuneroos and vary in width from mere cracks with pyrite filling to open- 
ing* 3 to 4 inches in width, filled with clay. Rarely the horsebacks or 
day slips are as much as 2 feet across. As a general thing the clay veins 
do not seem to be quite so hard and difficult to handle as are those in 
aome of the mines in the Peoria region. However, the expense of the dead 
work produced because of the presence of the clay vein is a considerable 
handicap against the profitable operation of this mine. 

Character of the roof: The immediate roof is a black shale which in 
places is hard and sheety, carrying niggerheads. Over much of the mine, 
however, the black shale is more massive, softer and thicker, and tends 
to break out in chunks rather than in sheets. This sort of roof is difficult 
to bold, especially as the limestone cap-rock is also thin or absent at these 
places. The cap-rock is a thin gray to whitish limestone, discontinuous 
in distribution and varying considerably in thickness. 'but generally present. 
Where the black "slate" is hard, sheety, and about 3 feet thick, the cap- 
rock is generally believed to be present, and to be thicker and harder than 
elsewhere, possibly 12 to 15 inches thick. That this is actually the case 
moat be inferred from the few places where the "slate" has been taken 
down, as under ordinary conditions it does not fall so that the roof can 
be seen. Elsewhere the limestone is more clayey, softer, thinner, and in 
places entirely absent. 

Between the coal and the better "slate" roof there is generally a 
%-indi sheet of pyrite, which sticks to the roof rock and remains up. 
Where the pyrite is present in tJiis' manner, the roof is easier to hold; 
and the absence of the pyrite band generally indicates that roof conditions 
WO) be bad. 

Character of the floor: Underclay lies beneath the coal. It has not 
been penetrated but is known to be 6 to 6 feet thick in places. The clay 
heaves some when it is wet. 

The mine encounters some difficulty in handling the water that enters 
the abaft from a gravel bed 46 to 61 feet from the surface, as shown in 
the record given above. It is evident tliat this water was not properly 
scaled off at the time the shaft was sunk. 

MINI or THE LATRAU UNCOLH COAL COMPANY, AT UNCOLN 

Entrance: Shaft; 280 feet to No. 6 coal. 

Thickness of coal: Varies from 4 feet 8 inches to 6 feet 8 inebes; 
■vcracea 6 feet . 



<24 COAL RESOUB(SS OF DISTRICT IV 

Sections of the coal: 

SECTIONS or NO. 5 COAL IN MINE OF LATHAM LINCOLN COAL COHFANY, 
UNCOLN, ILUNOIS 

Section 1 — Room 3, off firat ttvh off etraight soutA entry 

Thickness 

Ft. in. 

Roof: Black shale 

Coat, clean, hard 6 

Mother coal, soft K 

Coal, dirty 2 4 

Pyrite U 

Coat, clean and bri^t 3 

Pyrite lens % 

Coal, dirty, bright 1 lOH 



Section t — Room 1, off eefond right off atraight eatt entry 

Thickness 
Ft. in. 

Roof: Blttck shale 

Coal, clean, Hirigiit, hard . . 8 

Mother coal ^4 

Coal, fairly clean 2 4M 

Mother coal ^4 

Coal, diriy &M 

Pyrite .. « 

Coal, very dirty 1 9 

3 10% 



Section 3 — Room 2, off eecond etub off ikird r^kt off north entry ' 

Thickness 

Ft. in. 

Root: Black slate 

Pyrite % 

Coal, fairly clean and hard 2 'A 

Mother coal % 

Coal, dirt;y 2 

Pyrite 1 

Coal, dirty 1 8H 

Coal, bony (pyrite and black Jack) 2U 

Coal, very dirty 1 2% 

Floor: Underclay 



I Bull ZZ. p. 497. 



rriz^d.vCoOglc 






F«r: : 



-2 Sr't-- '<*"! rnvft-'^ir' i 



Roof: Shale . 

Cod 

Shak .- 

DwI 

Salphar 

C<»1 

Fkwr: Shsfe . 
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126 COAL RESOURCES OF DISTRICT IV 

Character of the coal: The corI lies in a single bench with no per- 
sistent impurities. There are thin mother-coal partings and the lower 2 
inches of the bed in places contains bony coal. There is very little pyrite 
present. Usually also the top 2 inches of the coal is bony. Clay veins 
or "horsebacks" are rather numerous. The accompanying reproduction of 
a sketch of one of the clay veine {tig. 7) shows the way in which it plays 
out in the roof shale. 

Character of the roof: The roof is a carbonaceous and sheety black 
"slate," commonly about 3 feet thick. Above the "slate" is a few inches 
of dark shale or clod upon which lies the cap-rock. Thia ie a dark-gray 
fossiliferoua limestone, the bottom of which is nodular and uneven. The 
thickness of the cap-rock averages 8 to 10 inches, but varies from 1 to 18 
inches. Overlying the cap-rock there is usually soapstone or gray shale. 
At the base of the black "slate" and in contact with the coal there is 
usually a shell of pyrite 2 to 3 inches thick. This generally stays up. 
forming a good roof. Niggerheads are common along the contact of the 
coal and "slate." 

Character of the floor: The fire clay is said to be 12 feet thick. It 
slakes in the air and heaves when wet. 

MINE OF MT. PULASKI COLLIERY COMPANY (ABANDONED), AT MT. 
PULASKI, ILUNOIS 

Entrance: Shaft 365 feet deep. Figure possibly refers to depth to 
the top of No. 6 coal. 

Thickness of coal : Varies from 3 feet 6 inches to 4 feet 4 inches, 
averaging 4 feet. 

Section of the coal: 



Room 9 off back eaal entry off main south; 200 feet from ekaft 

Thickness 



Coal .. 
I^ite 
Coal .. 



Character of the coal: The coal is all fairly hard and blocky. Pyrite 
is present in regular streaks but is fairly common. Clay veins or "horse- 
backs" are numerous, varying in thickness from 2 inches to 2 feet. 

Character of the roof: The roof is black "slate" up to 4 feet in thick- 
ness. 

Character of the floor: The underclay beneath the seam is said to be 
10 feet thick. It tends to heave somewhat. 



McLEAN COUNTY 

PSODUCTION AND MiNES 

Production in tons, year ending June 30, 1920 43,357 

Average production, 1916-1920 71,308 

Total production, 1881-1920 5,478,350 

McLean County ranked 37th in 1920, having a total production of 
about 0.05 per cent of the entire output. The output was from one 
mine, that at Bloomington. The Colfax mine reported no production. 
Table 6 gives data concerning both mines. 

SuRFiciAL Deposits 

Like most of the counties in central Illinois, McLean County is 
covered by glacial drift, and in this county its thickness averages prob- 
ably over 200 feet, I,everett' makes the following statement concern- 
ing the thickness of the drift : 

"The drift is of great depth, averaging probably over 200 feet. 
Records of t«n deep borings were obtained which reach rock at an average 
of I&& feet, but twenty-one others have an average depth of 174 feet 
without entering rock. The drift is apparently thinnest in the northern 
part of the county, where rock is struck at about 100 feet The drift in 
the central and southern portions has a depth of 200 to 260 feet Buried 
soils are found at two or more horizons at depths usually of 100 feet or 
more, but on the plain outside the morainic system a soil occurs at 40 
feet or less. The drift above the first buried soil is usually a soft blue 
tilL At greater depths the till is frequently found to be very hard, as in 
tha nei^boring counties to the north and northeast, already discussed. 
lo some of the deep borings a large amount of sand and gravel is found 
to the lower part of the drift. Many wells have been sunk to a depth of 
ISO to 200 feet in order to reach the water-bearing beds beneath the blue 
tin, there being only a small amount of water-bearing gravel interbedded 
with the blue tiU." 

CoAL-BEARING ROCKS 

Because of the thick covering of glacial material and the con- 
sequent lack of outcrops, the geology of the coal-bearing rocks can be 
determined only by borings or shafts. The only available information 
of the sort is the record of two drill holes at Saybrook, and three drill 
or shaft records at Bloomington. The record of a deep boring for oil 
at Heyworth is too generalized to be of service in these studies. 

Such of these records as are not confidential are reproduced here- 
with. 

iLevcrett. Frank, ininols QlacUl Lobe: V. 8. OMioflcal Burv«7 Hon. M. 
p. Itt, Itn. 



DvGoogl 



e 



128 COAL KESOURCEB OF 

Record of the shaft of the Bloomington Coal Company^ 

Description of Strata Thickness 

Quaternary syatem— Ft. 
Pleistocene and Recent — 

Surface soil and brown clay 10 

Clay, blue 40 

"Hardpan," G^ravelly 60 

Mold, black ; pieces of wood, etc 13 

"Hardpan" and clay 89 

Mold, black, etc 6 

Clay, blue 34 

Quicksand, buff and drab; fossils 2 

Pennsylvanian system — 
M cLe ansboro — 

Shale, clay 16 

Sandstone 32 

Shale, clay 1 

Coal (No. 6 or 7) 4 

Record of the »haft of the McLean County Coal Company, 
Bloomington, lllinoie. 



Description of Strata 


Thictness 


Depth 


Quaternary system — 

Pleistocene and Recent— 


Fl. 

19 
61 
4 

76 

39 

3S 
IS 
4 
11 
12 
5 
3 
9 
4 
22 
8 
9 
10 


7 
2 

4 

S 

10 

6 

6 

3 

6 
6 

6 


Fl. 

19 
80 
84 
161 

200 
201 
236 
252 
2S6 
267 
279 
2B4 
288 
297 
301 
324 
332 
342 
352 


7 


Clay, blue 

Sand (niter) 


9 
9 






Pennsylvanian system— 

"Soapstone" - 


1 








4 










Limestone, hard, conglomerate 


10 


Coal (No. 7') 


4 






Sandstone, gray..„ _ „ 


7 


Shale, dark 


7 






Fireclay 


1 



Ql. Survey ot Illinois, Vol. IV. pp. 17S and 1S6. 
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MCLEAN COUNTY 



Record of the thafl of the MeLean County Coal Compons— Concluded 





DestriptLon of Sirat* 


Thickness 


Depth 






Fi. 


>'n. 


Fi. 


in. 




Shale, gray 


n 




374 


I 






5 




379 


1 




Coal (No. S). 


4 


4 


383 


s 




Fire day 


10 




393 


s 




"Slate" ..„ 


J 




396 


s 




r^^i'y 


4 


6 


400 


11 




Sandstone 


20 


6 


421 


s 




"SoapMonc" 


62 


S 


484 


10 




Shale, bUck ("slalc") 


2 


7 


486 


5 




FireeUy 


1 


7 


488 






"Sulphur" locl . . 


1 


2 


489 


2 




Shale, gray 


II 


1 


500 


3 




Shale 


1 


2 


501 


5 




Limetione, hard 


2 


I 


503 


6 




Sbal^gtay 


2 


8 


506 


2 






6 


S 


512 


10 




Coai (So. 2)... 


J 


8 


516 


6 




Poll sv ill* 












"Soapslone," coal, and "slate" 


2S 




541 


6 



Record of a drilling near Saybrook. in 
T S3 .v., R. I 



Descri) 



Plei 



le and Recent — 

Soil, dart— 

Clay, blue. 

Clay, blue. 

Qay, blue, with Bome land a 

pebble. „ 

Sand, coarse, with some clay.... 

Gravel, coarte, mixed with land... 

Gay, bard, and gravel... 

Quickiand., 

Oay, blue 

Oay, hard, and gravel 

Sand and gravel; water. 

Sand, coarse, gray 

Clay, soft, blue 

Sand and fine gravel 

Sand and gravel, cemented 

Sand, fine, with amall boulders. . 

Sand, to(t„ 

Sand, coarse, red., 



' ctoogic 
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Record of drilling near Setybrook — Concluded 
Description of Strata 



"Soapitone" and thalc. 
Shale, bUck, and coaL.. 
Shale 



Shale, with itreaki of limeBtone.... 
Shale, dark „ 



Shale, with ipots of limctton 
Limestone, hard 



Shale and landy shale... 



Shale, blue, tough... 

Shale, loft, in loose layers 

Shale, black, and coaL 

Coal (No. 7?) 

Qay, soft „.... 

Shale, with some taady <hale.... 
Sandstone 



Shale, sandy, gray.-. 
Shale, blac 



Shale, dark, n 
Limestone, hard, line. 

Coal (No. 6;) 

Shflte, clay 

' 'Soa pstone"„ 

Shale, clay, bluiah 



Shale, bluish, soft... 
Shale, gray, hard 

Fire clay and shale 



The interpretation of the records is practicable to a certain extent- 
The lowest coal at Bloomington, at 512 feet 10 inches, is No. 2 coal, or 
the same bed that is mined in the Longwall field. The middle bed at 
379 feet is No. 5 or Springfield coal. Both of these beds are worked 
in the McLean County Coal Company's mine at Bloomington. The 
upper coal at 285 feet is either No. 6 or No. 7 coal, but the probabilities 




Tk. 8.— Grmphic »ectioni ahowinjt the PennayWanlan Buccestion at Li^)^|^, 
Bloomington, ftnd «n intennediktc point. o 

L La SsUe 2- Toluca. 8. Bloomington. 
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seem to be that it is No. 7, although Worthen regarded it as No, 6. 
It seems probable that this upper bed is the same. as the upper bed at 
La Salle, which is considered to be No. 7. North from Bloomington 
the Pennsylvanian section resembles closely the section in the La Salle 
field west of the La Salle anticline as may be noted from a comparison 
of the accompanying graphic sections (fig. 8) showing the succession 
at La Salle, Bloomington, and an intermediate point, Toluca, 

The coals encountered in the drilling at Saybrook can not be 
definitely identified, as neither the thickness nor the intervals between 
the coals, or the associated strata are characteristic. The writer is 
inclined to regard the lowermost coal and overlying cannel coal as 
No. 5 coal, and possibly the other two coals are No. 6 and No. 7, 
respectively, in their order of occurrence above No. S. It is unfor- 
tunate that the drill did not penetrate to a greater depth, as there is a 
possibility that there are coals below 590 feet, which can not be proved 
without exploring the entire thickness of Pennsylvanian strata. 

It seems quite probable that McLean County is very largely if not 
entirely underlain by three workable beds of coal. The upper bed may 
be eroded in places and is probably not as desirable as are the other 
two beds. This coal is probably No. 7 of the Illinois section, which is 
the same as the Streator coal and the upper or First Vein at La Salle. 
The second bed is the No. 5 or Springfield coal, which is the same as 
the Second Vein coal at La Salle, formerly mined at Cherry and now 
mined by the Matthiessen and Hegeler Zinc Company at La Salle. The 
lowest bed is No. 2 {La Salle) or Third Vein coal. 

The coal mined at Colfax is apparently the upper bed, either 
No. 6 or No. 7. 

Field notes are available for two mines in McLean County. 

Mine Notes 
mine of the colfax coal company, at colfax 



Entrance: Shaft; 406 feet deep; No. 6? coal. 

Thickness of coal: Varies from 4 to 6 feet; averages 5 feet 6 inches. 
Section of the coal : 
Section of ike coal in the mine of the Colfax Coal Company 

Thickness 
Ft. in. 

Roof: Gray shale 

Coal 3 lltt 

Pyrite and clay \ 

Coal n% 

Pyrite 1^4 

Coal 4 

Floor; Underclay . .. 

rBiiodbCiOOglC 
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Character of the coal: The coal lies in three benches. The bottom 
coal ia bonj and dull, with small bands of shale. The middle ll?i inches 
kaa a daO Inster with no shale bands; the upper 3 feet 11 U inches is a 
very bright, glossy hard coal- The seam has no regular bands of sulphur 
but this impurit; is present in irregular lenses. 

Although this coal has been designated as No. 6 by the State inspector, 
H does not possess the identifying characteristics such as the "blue band" 
and the limestone cap-rock carrying the characteristic fossil Girtyina 
rvMlrtcoso. The coal also lacks the characteristics that might correlate it 
witli No. 5, namely, the black shale roof and "horsebacks" or clay slips. 
Tb« conditions at Colfax possibly resemble those found in the mines at 
Fairbnry and Pontiac, the coa] in each of these places being worked under 
a gray shale roof. However, facts do not warrant a definite correlation 
of the Colfax coal with that at Fairbury and Pontiac. Furthermore, 
whether the Pontiac coal should be correlated with No. 5, No. 6, or No. 7, 
or with any of these coals is a question. The permanent closing of the 
mine at Colfax will probably make definite correlation of this coal impos- 
sible without considerable drilling. 



MINE OF THE MCLEAN COUNTY COAL COHPANV, AT BLOOHINGTON 

TtDO seanu. So. 5 and No. S, are operated from thU thaft. 

NO. 2 COAL 

Entrance: Shaft; depth to the coal 513 feet. 

Thickness of coal: Averages 3 feet 8 inches; the coal maintains a 
wry nniform thickness. 

Sections of the coal: 

S«etitnu of So. 2 eoal in the tnint of McLean County Coal Company, 

at Bloomington 

Section I — Roirm !t, 5th south off ttraight west entry 

Thickness 
Ft. in. 

Boof : Gray shale or "soaps^one" 

Pyrite W 

Co«], dean, hard, and bright 9H 

Hotber eoal H 

Coal, dean and bright 6H 

Mother coal M 

Coal, fairly dean 1 8 



CmI, dirty 

Floor: Dark underclay . 



Digitized by Google 
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Section 2 — Face of atraighl west evtry, 7,000 feet from shaft 

Thickness 
Ft. in. 

Roof: Gray shale 

Coal, clean, bright, hard 1 4 

Bone and pyrite 'y 

Coal, clean, dull, and hard 1 

Bone ^ 

Coal, dull, bony 6 

Floor; Fire clay 



Section S^Room No. 3 off 5tk north off main west entry, 

7.S00 feet from the shaft Thickness 

Ft. in. 

Root: Black shale 

Coal, hard, clean, and bright 10% 

Mother coal and bone H 

Coal, clean and hard 6 

Mother coal . . ^4 

Coal, clean and bright 1 1 

Bone % 

Coal, soft, dirty 6^ 

Floor: Underclay 

^ 6^ 

Character of the coal: The coal lies in a single bench. It is hard 
and tough, but seems to be lighter and cleaner than the upper bed (No. 5). 
Pyrite balls are rather common, but are easily separated from the coal. 
There are also lenses of "black jack," which apparently consists of mother 
coal impregnated with pyrite. These lenses are about as hard as pure 
pyrite nodules. There is a fairly continuous band of pyrite 4 to 8 inches 
above the bottom of the bed. This is lenticular in character, the lenses 
thickening up to about 1 inch. About 1 foot from the top there is a 
streak of dirty coal 4 to 5 inches thick in part of the mine. The pyrite 
balls attain a thickness of 6 to 8 inches by 24 inches across, but more 
commonly they are 1 to 1^ inches thick and 6 to 8 inches across. This 
coal is said to be dry because it does not "sweat" like the upper coal. 

Character of the roof: The typical roof is gray shale, called "soap- 
stone," which is uenerally about 10 feet thick. In places, however, it has 
a thickness of 20 feet, and in other places is absent, the black "slate" 
which elsewhere overlies it resting here upon the coal. The "soapstone" 
resembles in all respects the shale roof of No. 2 coal noted at La Salle 
and in the Pottstown mine in Peoria County. It is a fine-grained gray 
shale, containing small nodules, which weather to a brownish color. The 
black sheety shale, or "slate," also resembles its counterpart in the La 
Salle and Peoria regions. It is about 3 feet thick and in places contains 
large niggerheads or limestone concretions. The coal is reported to be 
somewhat thinner under the black "slate" than under the gray shale. 
Where the shale overlies the coal and contains large niggerheads, they 
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may extend well cjown into the coal, cutting it out in a small area. The 
coal under the "slate" is spoken of by the miners as being "depressed," 
as tbooEh it had been crushed. There is said to be more pyrite in the 
tomi in this situation; this opinion could not be verified, however, although 
it may be the case. 

Tfae miners speak of the gray shale, overlying the black shale, as the 
cap-rock. There ia no true limestone or sandstone within a short distance 
above tbe coal. 

Character of the floor; The underclay below the coal is said to have 
a thickness of about 3 feet. This clay heaves somewhat. The gob from 
the mine including the floor clay has been used in brick manufacture by a 
DctKhboring plant within recent years. 



Fio. 9. — Section of the slope between No. 2 and No. 5 coals in the McLean 
County Company's mine at Bloomington, showing diagrammatically the 
character of the intervening strata and the cracking resulting from 
subsidence. 

NO. 5 COAL 

Entrance: A slope extends from the upper seam to No. 2 coal down 
which the coal is run to the shaft, where it is hoisted to the top. The 
bottom of No. 6 coat lies at a depth of 380 feet, according to Worthen,' 
there being an interval of about 130 feet between the two coals. The 
■lope between the beds shows the character of the intervening strata and 
the effect of subsidence is clearly shown in the walls. The section as meas- 
nr«d roughly and the amount of cracking in evidence is given herewith 
ud is shown diagrammatically in Fig. 9. 
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Section of strata moaeured in slope between No. 5 and l^o. t eoala in n 
of the McLean County Coal Company 



Description of Strata 


Thickness 


Depth 




Ft. 

4 

2 
12 

5 
15 
60 

S 

1 

s 
1 

15 
3 
11 


1 


Ft. 

4 
6 
18 
IS 
19 
24 
39 
99 
104 
lOS 
110 
111 
17fi 
129 
140 


in. 


Fire clay 




Shale «iid sandy shale.- 

Shale, black 




Coal 












Shale, lime; (cw cracts near bottom 

Shale, gray, cracked 

"Slate," black; not cracked 








Shale, gray (cap-rock); cracked 




Shale; "Soapstone"; cracked 





The preceding section may be compared with the following log of the 
shaft between the two coala as given by Worthen.' 



Section of strata between No. 5 and No. 2 coal encountered i 
of the McLean County Coal Company 



Description of Strata 


Thickness 


Depth 




Ft. 


in. 


Ft. 


IB. 


Coal (No. 5) 




















"Slate" 


3 




13 




Fire clay 






17 




Sandstone 


20 


6 


38 




"Soapstone" 


62 


! 


100 


s 


Slate, black 


2 


7 


103 




Fire clay 




7 


104 


7 


Sulphur rock 


1 


2 


104 


9 


Slate, gray... 


11 


I 


116 


10 


Shale 


1 


2 


118 




Limestone, hard., 


2 


1 


120 


1 


Slate, gray- 


2 


8 


122 


9 


"Soapstone" 


6 


8 


129 


S 


Coal (No. 2) 


3 


8 


133 


1 



Thickness of coal : Averages about 4 feet, varying from about 3 feet 
i inches to 4 feet 6 inches. The bed maintains a nearly uniform thickness. 
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Sections of the coal: 

Stelioiu of No 5 eoa! in the mine of the McLean County Coal Company, 
Bloominglon, lUinoit 

Seelion 1 — Face of $traighl weat entry Thickness 

Ft. in. 

Roof: BUck shale 

Co«l, clean, hard, bright 1 64 

Pyrite H 

Coal, clean, bri^t, hard 10% 

Prrite % 

Coal, dean, bright, hard 9 

Pyrite % 

Coal, fairly clean, hard 11 



Section i— Straight east entry, 600 feet from thaft 

Thickness 

Ft. in. 

Roof: Black "slate" 

Coal, bright I 8 

Salphnr 1 

Coal, bright 5 

Salphur H 

Coal, bright 1 4 

Sulphur 14 

Coal, dun 3 

Floor: Fire day 



Section 3 — North side of pUtar, ISO feet from shaft 

Thickness 
Ft. i*. 

Roof: Black "slate" 

Coal, bright 1 7H 

Salphur % 

Coal, bright 4 

Sulphur *i 

Coal, bright 7 

Sulphur % 

Coal 2 

-Blackjack" 14 

Coal, bright 5 

"Blackjack" 9 

Coal, bright 9 

Floor: Underclay 



4 ^-- JO*i| 
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Character of the coal: The coat is rather impure because of numerouB 
pyrite streaks and plates, and numerous horsebacks. The pyrite plates 
are commonly less than a quartsr of an inch in thickness and not readily 
removed from the coal, though an attempt to reject all pyrite is made. 
None of the pyrite lies persistently at one horizon. The horsebacks are 
of the usual sort; they are somewhat harder than those found in the 
Peoria region, however, due to the unusually high pyrite content. Pyrite 
veins or "spar" veins are also rather common. The coal is also commonly 
impregnated with pyrite for several inches either side of a clay or "spar" 
vein, so that the percentage of coal discarded on account of the horse- 
backs is high. In general, the coal presents no unusual characteristics. 

Character of the roof: The immediate roof is a very tine black 
shale, I to 7 inches in thickness, which is almost a cannel coal. The con- 
tact between the coal and "slate" Is very close, the upper part of the coal 
and the slate commonly being "frozen" by an intervening layer of pyrite, 
so that usually the upper 2 to 6 inches of the coal is left in the roof. A 
persistent layer of nodular limestone about 1^ inches thick lies above the 
lower black "slate"; overlying this another black "slate" about 11 inches 
thick, containing streaks of limestone. This is overlain by dark gray 
shale, which is black when wet and which is called "soapstone." It is be- 
tween 1 and 2 feet thick and is overlain by a hard gray shale known as 
the "cap-rock." There is no very good contact between the last-mentioned 
strata and it is probable that they grade into each other. 

Character of the floor: The underclay of No. 5 coal is 2 to 3 feet 
thick. It has no unusual characteristics. 
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MACON COUNTY 
Production and Mines 

Production in tons year ending June 30, 1920 218,820 

Average annual production, 1916-1920 252,426 

Total production, 1881-1920 10,783,991 

In 1920 Macon County ranked twenty-sixth among the counties 
of the State, having a coal production of about .3 per cent of the 
entire Illinois output. There were three shipping mines in operation, 
all working No. 5 coal, two at Decatur, operated by the Macon County 
Coal Company and the Decatur Coal Company, and one at Niantic, 
operated by the Niantic Carbon Coal Company. Table 6 lists the 
shipping mines and gives data concerning them. 

CoaL-bearinc Rocks 

Lying below a cover of drift, which has an average thickness of 
lOO^eet, are the coal-bearing rocks of Macon County varying in 
thickness from 800 feet or less to 1,100 feet. They tend to be some- 
what thicker to the south than to the north and considerably thicker 
to the west than to the east. Rock does not outcrop in the county, so 
that the geology of the coal-bearing strata is known only from drill 
and shaft records, seventeen in number, most of which are in the 
vicinity of Decatur. 

From the information furnished by these records and the records 
of holes in adjacent counties, it api>ears that Macon Cuunly lies but a 
short distance west of the axis of the Illinois coal basin. The strata 
dip eastward toward the axis, so that \o. 6 coal has a depth at Niantic 
of 310 feet, at Decatur, about 560 feet, and. at Lovington in Moultrie 
County, 900 feet. There is also a slight increase in depth southward 
through the county, but it is less than the increase to the east. The 
eastward dip of the rock effects a thickening of the Pennsylvanian 
system in that direction, as noted above, and younger and younger rock 
underlies the drift toward the east. It is probable that the New Haven 
limestone, commonly found about 600 feet above No. 6 coal, outcrops 
below the drift in a belt running approximately north and south in 
eastern Macon County or western Moultrie County. 

The Carlinville and Shoal Creek limestones possibly outcrop below 
the drift in parallel belts in western Macon County west of Niantic. 
One of these limestones, probably the Shoal Creek, underlies the drift 
in the shaft at Niantic. It seems probable, therefore, that the Pennsyl- 
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vanian rock below the drift includes strata lyit^ between the horizon 
of the Carlinville limestone and strata adjacent to the New( Haven 
limestone ; that is, between about 300 and about 600 feet above No. 6 
coal. 

In Macon County the occurrence and distribution of the coals are 
somewhat similar to the occurrence and distribution in Sangamon 
County, which lies adjacent in District VII. In the extreme southern 
part of the county No. 6 is probably present in commercial thickness, 
but as far south as Moweaqua, Shelby County, No. 5 coal is possibly 
of as great or greater importance. In the northern part of the county 
No. 6 coal plays out, so that only No. 5 coal can be mined. Thus a 
thinning of No. 6 comparable to the thinning of that coal in Sangamon 
County exists in Macon County, 

No. 2 coal in a thickness not known to exceed 2J-5 feet, is probably 
present 150 to 175 feet below No. 5. No. 1 coal, mined at Assmnption 
in Christian County, is also present, possibly generally, about 100 feet 
below No. 2, with a maximum known thickness in the county of about 
3 feet. It is doubtful whether either of the lower coals is at present 
of workable thickness in competition with the thicker overlying beds. 

The following records, together with the Blue Mound record given 
in Part I, will aid the driller and prospector in identifying beds in 
Macon County. 

Log of air shaft at Decatur, about one-half mile aouthweet of the eoal ahaft 

near hbiffs of the Savgnmov r'.reri, nfc Ji?,T lit N , R. 2 E. 



Deacrlplion of Strata 


Thickness 


Depth 




Ft. 


in. 


Ft. 


«. 


Quaternary sj-jtcm — 










Plristoccrc and Recent- 










Soil and loamy day,,. 


25 


.... 


25 


_. 


Sand and water (flow of 400 gallonE 










per minute)- 


30 




SS 




aay, blue 


4 




59 


__ 




2 




61 




Sand, green,. _ 


4 




65 




Sand, gras-- 


6 




71 




aay, hard blue 


9 




80 




Sand and gravel (five strata) 


37 




117 




Hardpan. .. 


23 
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Log of air shaft at Decatur — Continued 



Deicripiion of Strata 



PomiylvanUo system— 
Mc Leans boro — 
Sandstone „. 



Shale, ^>tt.. „ 

Shale, gray and blue, sandy.. 

Oay >hale.....„ 

"SUie."bluc. 

Fire day, ferruginous 

Limestone, conglomerate 

"Slate," brown — 

Flint stone„ 

■•SUte," bUcL. 

Flint rock- 

Coal (No. 11). 

Shale, blue sandy 

Flint stone 

Oay shale 

Shale, sandy. 

"Slate." black 

Coal (No. 10) 

Fire cLy _ 

Shale, black, and I inch of coal . 

Shale. bUek 

Limestone, impure 

Shale, brown 

Sandstone 



"SUle," black _. 


< 




324 


11 


Flint stone 


11 




US 


11 


"Slate," bUck 


12 




347 


u 


Fire day. 






iSl 


11 


Limestone (Shoal Creek) 


10 .161 


11 


"Slate," black (No. 9 coal) 




.... . m 


11 


Fireclay 






371 


11 


Oay shale. 


IJ 




3S4 


11 


Sandstone 






389 


11 


Flint stone 






391 


11 


"SUte." blue 






399 


11 


Clay shale. 


J9 




43B 


11 


Sandstone, blue 






439 


11 


"Slate," blact . 






442 


11 


Coal (No. 8)- 




i 


444 


3 


Fir* clay. 


fi 




4W 


3 


Shale, sandv 


10 




va 


3 


Shale, HjcL 


.1.1 




493 


i 


"Slate." hard black.- 






m 


-nAnI 
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Log of air shaft at Decatur — Concluded 



Description of Strata 



Coal (No. 7)_ „ 

Fireclay 

Stone, conglomerate „.. 

Clay ihale, gray and blue 

"Slate," black and H inch of coal.. 

Fire clay 

S«nditone__ 



Shale, gray 



"Slate," Hact,. 



Carbondale — 
COal ] 

aay8haIe|(No.6)..., 
Cbal J 

Shale, hard gray. 

Lim. 



Shale bituminous and coal-. 
Fireclay 



Log of well on farm of T. C. Grady, T. IS N., R. 2 E., Maroa, IlUnoia. 
Elevation — 720 feet 



Gravel, hardpan... 
Clay 



UACON COUNTY 



Log of well on farm of T. C. Grady — Concluded 



Descriptkm of Strata 


Thickneu 


De 


pih 


McLeaniboro- 


Ft. 

IS 
1 
2 
S 
4 
12 
30 
28 
10 
19 
90 
10 

34 

17 
20 


6 
6 

6 
6 


Ft. 

288 
289 
291 
296 
300 
312 
342 
370 
380 
399 
489 
499 

499 
SOI 
504 
SI2 
S2I 
S2S 
S32 
566 
S69 
S7I 
S7S 
S92 
612 
616 
622 
626 


" 


















... ... 
























"Slite," dark 




Carfwndde— 

Coa! (No. Si 


6 










Shale light 








Shale, blue 








Sand ihale. 








Coal (No. S) . . - .... ^ - 












Sand .halt- „ 


.... 











Log of Niantie Carbon Coal Company'M shaft, tee. It, T. 16 N., R. 1 IV.' 
Elevation— 685 feet 

Dficription of Strata 
Quatenurr lyltcm — 

PleiitoceDC and Recent — 

Soil and eliy, brown 

Sand and gravel.- 

Hardpan, gravelly 

Hardpan, blue 

Clay, (ofl 

Hardpan, gray 

Clay, loft brown 



lOeolotlc&l Survey ot Illlnola, Vol. Vlt, p. IB. 



.■.,iod=,Googlc 



COAL RESOURCES OF DISTRICT IV 



Log of Niatitie Carbon Coal Company's »haft — Concluded 



Description of Strata 








Ft. 


in. 


Ft. 


in. 


Pennsylvanian system— 










McLeansboro— 












10 




92 




Rock, blue flinty 


2 




94 




"SUte,"bUcL 


3 




97 
















10 




113 














Shale, black 


1 




121 




Coal {No. 9) 




2 


121 


2 


Fire-clay, 


I 




122 


2 


Limestone, nodular... 


5 




127 


2 


Oaythalc 


5 




132 


2 


Sandstone, soft blue 


16 




148 


2 


Shale, gray 


42 


.... 


190 


2 


CoaKNo. 8) 


1 


3 


191 


5 


Hre-elay 


2 


6 


I9J 


11 


Sandstone 


10 




20J 


11 


Shale, gray 


45 




248 


11 


Rock, hard flinty 


10 




258 


11 


Shale, black 


3 




261 


11 


Fire-clay 


9 




270 


11 


Shale, blue and red 


1! 




28S 


11 












Coal (No. 7) 


1 


3 


292 


2 


Fire-day 


4 


6 


296 


8 


Shale, black 


11 




307 


8 












Coal (No. 6) 


2 


6 


310 


2 


Clay shale 


IS 




325 


2 


Shale, black 


3 




328 


2 


Coal (local).- 




10 


329 




Fire-clay 


2 




331 




Shale, gray 


14 




345 




Rock, hard, black (limestone) 


1 




346 




"Slate," bUck. 


3 




349 




Coal (No. 5) 


5 


6 


354 


6 



Known Minable Coals in M.\con County 

NO. 5 COAL 

So far as is known, Ko. 5 coal is present in workable thickness 
below tlic enlire area of Macon County. There has been no prospect- 
ing so far as known in the eastern part of the county and future 
drilling may call for a reversal of the opinion expressed about the 
continuity of the coal. 
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MINE NOTES 

The best information concerning No. 5 coal is that found in mine 
notes taken in the various mines of the county as sumrnarized below. 

MINE OF THE NIANTIC CARBON COAL COMPANY. AT NIANTIC 

Entrance by shaft; 360 feet to No. 5 coal. Working No. 5 coal, which 
has an average thickness of 5H feet, varying between 5 and 6 feet. The 
coal contains amall sulphur streaks in the upper part of the bed, but these 
are no' persistent. The clay veins or "horsebacks," characteristic of th« 



Sketch of a clay vein ("horseback") in the Niantic Carbon Coal 
Company's mine at Niantic. 



bed, are present. A sketch of one made near the face of the main west 
entry in 1912 is shown in figure 10. In this instance the filling is described 
«s being of two kinds of rock, hard and soft. The former seema calcareous 
and contains pyrite. The soft part is clay. The clay veins are numerous 
and greatly increase mining cos's. 

The roof of the coal is commonly black shale or "slate," but varies 
locally from blue to gray and has a thickness of about 3 feet. Nigger- 
btads are common in this roof. A cap-rock 4 to 12 inches thick is present 
above the shale. 

Sections of the coal in this mine are given herewith. 

r..,z.d.vC00glc 
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Seetimu of No. S coal m Niantie mine 
Sectwn 1 — Sd viett entry off south entry <m the etut aide jhii 

Ft. 

Roof: Shale, black 

Coal, fairly dean and bri^t 3 

Sulphur parting 

Coal, clean and bright . . 

Sulphur parting 

Coal, fairly clean 

Mother coal 

Coal, dirty 

Mother coat 

Coal, dirty 

Mother coat 

Coal, fairly clean 

Floor : Fire clay, dark 



Section S — 8th east off north on eaet aide Thickness 

Ft. in. 

Roof: Shale, black 

Coal, fairly clean, bright 2 6 

Sulphur ^ 

Coal, streaked with mother coal 2 8 

Floor: Fire clay, dark 



Section S — let west off northwegt entry, room 35 Thickness 

Ft in. 

Roof: Shale, black 

Coal, top, local only 3% 

Coal, clean, bright, slightly streaked 1 8^ 

Sulphur parting H 

Coal, streaked with bone 4'A 

Sulphur parting 

Coal, fairly clean but with eome bone 2 8% 

1 1% 

MINE OF THE MACON COUNTY COAL COMPANY, AT DECATURl 

Entrance by shaft, 560 feet to the floor of mine. No. 5 coal here has 
a thickness of 4^ feet and 6 feet 1 inch, respectively, where measured in 
two places. The coal contains some sulphur in bands or lenses, but this 
impurity is not in large amount. There are some horsebacks. The roof 
is black, fine-grained shale or "slate" containing niggerheads, which in 
places in the mine are numerous and of a large size. One was noted 
which cut out the coal to within one foot of the floor. Above the "slate" 
is the cap-rock, a hard limestone 10 to 24 inches thick. This is followed 
by gray shale, 4 to 5 inches thick, overlying which is sandstoi^c. 

iFormerly Manulacturere and ConBumers Coal Company. 

.Google 
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Tlw following sections of coal in this mine are available. 
Serttona o/ No. S coal in the mitu of the Macon County Coal Company 
SeetioH 1 — At face, Sd left entry off the lat eatt off let »w.th 

ThicknoBS 
Ft. in. 

Roof: BUck shale 

Coal, dean, hard, bright, blocky S 7 

Coal, bony, with little sulphur 1 

Coal, dean, bri^t 4H 

Mother coal % 

Coal, fairly dean 7 

Floor: Fire day 



Section S — Face of the 9tk west off let eouth Thickness 

Ft. in. 

Roof: Black shale 

Coal, clean, bright, hard 2 4 

Bone and coal lU 

Cokl. fairly dean and hard 8U 

Pyrite tt 

Coal, fairly dean 7 

Mother coal, soft H 

Coal, dirty 10^4 

NO. 6 COAL 4 8 

UINE NOTES 

No. 6 coal has been mined at only one mine in this county. Con- 
ditions in the mine are shown in the following notes. 

ABANDONBB MINE OP THE BLUB HOUND COAL COMPANY, AT BLUE HOUND 

Entrance by shaft, 472 feet to floor. The coal averages 6 feet, varying 
between 3H feet and 6% feet. 

A section measured in the mine is as follows: 
Section of No. e eoal at Alue Mound, face of let entry off main Keet 

Thickness 
Ft. in. 

Coal , 2 6 

Sulphur 

Coal 

Solphor , 

Coal 1 6 

Snlphor M 

Coal 7H 

Bhae band 

Coal 

Floor: Fire day 

"6 0~ 

TIm roof in this mine is shale or limestone. The ahale varies ap to 
8H feet and the Umeatone ia known to be as thick as 17 feet. ■ t 



MASON COUNTY 

Introduction 

Coal has never been mined in Mason County and so far as is 
known, only one drill hole, the one located at Mason City, has pene- 
trated the Pennsylvanian rocks. 

SuRFiciAL Deposits 
The coal-bearing rocks are deeply covered by glacial drift which 
in the hole at Mason City has a thickness of 204 feet. Its thickness in 
other places in the county is not known. Leverett says : "The county 
occupies a low basin-like expansion of the lUinois valley, heavily 
covered with sand, except where the old river channels have left a 
surface deposit of muck."' 

Coal-bearing Rocks 

Except for information afforded by the drilling at Mason City, 
and for a general knowledge of conditions in surrounding counties, 
nothing is known concerning the coal which possibly underhes Mason 
County. In the drill hole a coal 34 inches thick was struck at a 
depth of 290 to 293 feet. This thickness of the coal suggests correla- 
tion with No. 2 rather than with one of the higher coals. Further 
evidence in support of this correlation is that No. 5 coal at Lincoln 
lies at about the same depth and latitude as the coal at Mason City, 
whereas by reason of the regional eastward dip, No. 5 coal should be 
considerably higher at Mason City than at Lincoln ; in fact, high enough 
to bring it above erosion level beneath the drift. 

It is probable, therefore, though by no means established, that if 
Mason City is underlain by coal, it is No. 2 rather than one of the 
higher beds, except in the eastern part of the county, where locally 
the drift may be thin and one of the higher coals, possibly No. 5, may 
be present in small areas. 



MENARD COUNTY 
Production and Mines 

Production in tons, year ending June 30, 1920 145,868 

Average annual production, 1916-1920 179,861 

Total production, 1881-1920 10,639,327 

One shipping mine and eight wagon mines reported production 
in Menard County during the fiscal year 1920. The total production 
was a little less than .2 per cent of the State's entire output, and the 
county ranked thirty-Arst in order of production. Table 6 gives data 
concerning the shipping mine. 

CoAt-BEARING RoCKS 

The southern part of Menard County, including the town of 
Tallula and others, is included in the area of the Tallula-Springfield 
quadrangles.' The north line of these quadrangles passes within less 
than one mile of Petersburg. The mining operations of the county 
accordingly lie mostly within the boundaries of these quadrangles, 
and the description of the coal-bearing strata on those areas given 
in the U. S. Geological Survey report, is adequate for the county. 

The strata underlyii^ Menard County are a continuation north- 
ward of those underlying the west half of Sangamon County. The 
description of these strata presented in the discussion of the coal-bear- 
mg rocks of that county will apply approximately to the strata under- 
lying Menard County. 

The rocks immediately underlying the drift are included between 
No. 5 coal which is thought to outcrop near the west line of the county, 
and the Lonsdale limestone. Accordingly No, 5 coal probably underlies 
the entire county, and so far as is known is everywhere of workable 
thickness. No. 6 and No. 7 coats are present east of their lines of out- 
crop, which run parallel to that of No. 5, between Tallula and the county 
line to the west. These coals are thin and of no commercial value. 
No. 2 coal is probably present but it may be too thin to be profitably 
worked in competition with No. 5. The interval between the-e coals and 
the character of the intervening strata have been discussed in the de- 
scription of the coal-bearing rocks of Sangamon County, The reader 
is also referred for further detail concerning the geology of the region 
to the Tallula-Springfield Folio, cited above. 

Only six records of drilling or shafts are available in the coimty, 
and none exceeds a depth of 165 feet. The only one of these that 
has sufficient detail to make it of value to this report is reproduced 
herewith. 

iSRaw. B. W.. and Sava». T. B., TaUula-Bprlnsneld Polio: IT. a OMlo(i- 
eal Surrey Oeolosic Folia 188. Kit. 

"• :'.o(i^ic 
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Record of shaft of the Loyd eoal mine in the NW. "4 see. IS, T. 17 N., 

R. 7 W. 

Record ^ven from memory by H. C. Bradt 



Deicription of Slr»ta 


Tliiclnc«« 


Depth 


Quaternary ityitem — 

Pleistocene and Recent— 


Ft. 
20 

IS 
IS 


I 

6 
2 
10 


Ft. 

20 

V 
42 
47 
S2 
S7 

S8 
62 
66 
77 
92 
92 
93 
99 


in. 


Penniylvanlan By»tem— 
McLeansboro— 




Shale, blue 








Rock, blue. 

Coal (No. 60- 


2 


Fireclay 

Flint rocit (limeitone) 


2 

2 








8 






Coal (No. 5) 


8 







Mine Notes 
Observation has been made in four mines in Menard County. 

HIDDLETOWN 



ABANDONED MINE OF THE MIDDLETOWN COAL CO., A' 

Entrance: Shaft; 210 feet to No. 6 coal. 
Thickness of the coal: Varies from 5 feet 8 inches 
The average thickness is 6 feet. 
Section of the coal: 



> 6 feet 2 inches. 



Secti<m of No. 5 eoal ii 
Sd west entry off 3d »■ 



the miiu of the MiddUtown Coal Comparq/, 

at Middle town 
nth main entry, about 1,375 feet from thaft 
Thictcnesa 
Ft. in. 



Roof: Black fissile shale 

Coal 2 

Pyrite 

Coal 1 

Pyrite "..'. 

Coal 1 

Floor ; Fire clay 

rf,i,z.db>G00gle 
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Chu-act«r of the coal: The top coal in the foregoing section is very 
bUkck and brittle, and has a bright luatre. The rest is not so bright and 
is softer. Most of the pyrite is found in the middle portion in irregular 
lenses. Mother coal is less common in the upper coal than in the lower 
part of the bed. The bed is cut by the usual horsebacks. 

Character of the roof and floor: The roof is black fissile shale lU 
to 6 feet thick, with a limestone cap-rock 4 inches to 3 feet thick. The 
floor is clay above limestone. 

ABANDONED MINE OF THE SOUTH MOUNTAIN COAL CO., AT PETEBSBUBO 

Entrance: Slope, 80 feet to the top of No. 5 coal. 

Thickness of the coal: Varies from 6H to 7 feet, averaging 6 feet. 

Section of the coal: 

Seetwn of No. 5 etial in the South ^fountain Coal Company't mine, 

at PeteTBburg 

let entry off the ?th eatt entry about 2,600 feet from slope 

Thickness 
Ft. in. 

Eoof : Shale 

Coal 1 4 

Pyrite H 

Coal 11 

Mother coal 1 

Coal 7 

Pyrite % 

Coal 1 6 

Pyrite H 

Coal 1 6tt 



6 ll'A 

Character of the coal and roof: The coal is reported to be cut by 
clay veins. The roof is shale, probably black, lU to 6 feet thick, with a 
cap rock of limestone 2U feet or less in thickness usually present. 

UNION PUEL COUPANV'S NO. 4 UlNE, AT ATHENS 

Entrance: Shaft; 203 feet to the top of No. 6 coal. 



Sections of No. S coal in the No. i mine of the Union Fuel Company, 

at Athene 

SecHoM 1 — Room 1 off IJth north off main weet entry, 6fi00 feet from shaft 

Thickness 
Ft. «n. 

Roof: Black "slate" 

Coal, bright 2 7 

Pyrite % 

Coal, bright 3 8 

Floor: Fire clay 



^d by Google 
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Ft. in. 

Root: Black "slate" 

Coal, bright 4 

Mother coal H 

Coal, bright 6 

Mother coal hi 

Coal, bright 4 11 

Floor: Fire clay 

5 9S 

Section S — Entry face on the main east stub; 1,500 feet from shaft 

Thickness 
Ft. in. 

Coal, bright 3 8 

Pyrite streak W 

Coal, bright 1 6 

5 lU 

Character of the coal : The coal lies in a single bed without partings. 
The middle of the bed contains a tew pyrite lenses running parallel to 
the bedding, and the bottom 4 inches of the coal is bony in many places. 
There are no persistent impurities, however. "Horsebacks" occur with 
the usual frequency. The accompanying figures 11 and 12 are reproduced 
from sketches made of two kinds of clay veins, in one of which the frac- 
ture is about vertical and there has been no offset of the bed, and in the 
other an inclined fracture is accompanied by offset. Figure 11 shows 
also how the clay in the floor bulges up toward the "horseback" but does 
not enter it, the vein material being apparently entirely different from 
the underclay. In figure 12 it will be noted that the fracture does not 
extend up into the cap rock. 

The coal is broken also by what seems to be true faults which cross 
all the strata associated with the coal. In this case the limestone rests 
upon the coal; the difference in the character of the fractures may be 
due to this fact. 

The clay veins vary in width, but their maximum is about 2 feet- 
The filling consists of clay with small fragments of coal scattered through 
it. These fragments are sharp, unshattered, and have the same appear- 
ance as the coal in the bed. In one case where the floor has apparently 
been pushed up about 18 inches, no displacement was noted in the roof 
of the coal, although the fracture extended into the cap-rock, with a width 
of 1 to Vi feet across, slightly less than its width in the coal. 

Character of the roof: The immediate roof is usually black "slate," 
which varies from 6 inches to 6 feet in thickness, but averages 2 feet. 
In places it is less hard and sheety and becomes less like a "i<late.' ' This 
more massive shale is most everywhere wet and eventually falls to the 
cap rock. The cap rock is usually strong enough to stand where these 
falls occur. 
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The cap rock is a very carbonaceous limestone about 6 feet in thick- 
ness. Ordinarily it forms a good roof. In a few places the limestone 
is in contact with the coal. This contact, however, is not sharp on account 
of the common occurrence of coal stringers in the lower 2 inches of the rock. 

The cap rock locally also cuts down through the "slate" as a "roll" 
ander which the coal is ordinarily somewhat crushed. Overlying the cap 
rock is a gray "soapstone" or shale. In places the cap rock is represented 



FlO. 11. — Sketch of a nearly vertical clay vein ("horseback") in the Unior 
Fuel Company'! No. 4 min« at Athena. The fracture is 

not accompanied by an offset. \-(r"*nl(' 



lU COAL RESOURCES OF DISTRICT IV 

only by a band of boulders, the gray shale resting directly upon the black 
"slat«," except for these nodules. 

Character of the floor: The underclay is reported to have a thick- 
ness of 14 feet. The upper 7 feet ia said to be rather soft and to contain 
many nodules or "boulders. " The upper 18 inches is said to heave some- 
what. 

ABANDONED UINE OP THE TALLULA COAL COMPANY, AT TAIJ.ULA 

Entrance: Shaft; 179 feet to No. 5 coal. 

Thickness of coal: Varies from 6 feet 8 inches to 7 feet 6 inches; 

Bvera^s 6 feet. 

Section of the coal: 



FIG. 12.— Sketch of t 
Company's 



1 inclined clay vein ("horseback") in the Union Fuel 
No. 4 mine at Athens. The bed is offset. 



Section of No. 5 coal, Tallula Coal Company, at TaUuUt. 

Thickness 

Ft. tn. 

Roof: Black shale 

Coal 1 S 

Pyrite U 

Coal 2 6 

Pyrite 1 

Coal ■ . . 6 

Pyrite M 

Coal 1 8 

Floor : Fire clay 



Character of the coal, roof, and floor: The coal bed is crossed by 
clay veins. It has the usual black "slate" roof 14 inches to 6 feet 

,C~.ooolc 



thick, with a limestone cap rock 3 inches to 3 feet thick. 



PEORIA COUNTY 

Production in tons, year ending June 30, 1920 1,244,013 

Average annual production 1916 to 1920 1,327,926 

Total production 1881 to 1920 31,867,000 

Peoria County ranked 14 in production in 1920; the output in 
that fiscal year (1919-1920) was 1.7 per cent of the total output of 
the State. During 1920 there were 2 shipping mines operating in this 
coanty and 51 local or wagon mines. The local mines produced 183,- 
689 tons of coal. Most of the mines operated in No. S coal, but there 
was some coal mined from No. 6 coat, and plans have been made 
lo resume operations in No. 2 coat in the Wantling (Blue Fly) mine 
at Pottstown. 

Coal-bearing Rocks 

The geology of the portion of this county in which mining opera- 
tions are most active has been described in detail after careful Beld 
examination by Dr. J. A. Udden.' Much of the geol<^cal informa- 
tion included in the following paragraf4i is drawn from his publication. 

The thickness of the coal-beanng strata is about 520 feet, of which 
the lower 300 feet is known only from drilling or mine shafts. The 
exposed 220 feet extends downward 20 feet below the chief productive 
coal bed. The most reliable and detailed information concerning the 
lower unexposed portion of the section is based upon the records of 
two shafts. One of these, located at Pottstown, passes through No. 2 
coal at a depth of 106 feet, has a depth of 240 feet, and reaches a bed 
believed to be equivalent to the Ellisville or Rock Island coal. The 
workings in No. 2 coal in this mine have been reopened. The other 
shaft, at Orchard about 4 miles south of Bartonville, extended down 
to a coal bed believed to be No. 2, and equivalent to the upper bed 
in the Pottstown shaft. The section of strata in these two shafts 
follows : 



lUdden. J. A.. Oeologr and i 



nunoh: U.S. OcoloBtcal f 
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Section of rocks penetrated by the shaft of the Blue Fly mine at Pottwtown, 
west side of the SW. M sec. S6, Kickapoo Township, Peoria County' 



Description of Strata 



Quaternary system^ 

Pleistocene and Recent- 
Sand, dry 

Hardpan 

Pennsylvanian system — 
Carbondale formation — 
Soapstonc, white 



Shale, white 

Shale, dark 

Slate, black._ 

Shale, white 

Coal (No. 2) 

Potts vi lie formation — 

Sandstone 

Soapstonc 

Sandstone, white... 
Clod, bhek. 



aod, dark.. 

Sandstone, hard .. 
Slale, black ... 

Shale 

Roct, white . . . 

Coal 

Ood, black [ No. 1... 

Coal 
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Section of the Orchard tkaft^, about i mileg touth of BarlonvilU 
Dncription of Strau 



Quaternary tyttem — 

PIriatocene tod Recent— 



"Fire d»y".. 



Loam, black 

Penniylvinian system — 
Carbondale— 

Shale, black 



SoapBtone, toft... 



Shale, 



Slate, blacL.. 
Soapstc 



Coal (No. 2).... 
Poltsville— 



POTTS VI LLE FORMATION 

The succession of the Pottsville formation in Peoria County is not 
very definitely known. Several of the better records are reproduced 
graphically in the accompanying figure (Fig. 13). 

Study of the available drill records, several of which are included 
in figure 13, indicates that the base of the Pennsylvanian system is 
commonly at an elevation of about 140 feet above sea level in the 
vicinity of Peoria. Although this figure is a generalization, it is 
thought to be accurate within about 25 feet. In the northwest part 
of the county near Princeville, the base of the "Coal Measures" is 
probably more than 300 feet above sea level, and along the Fulton 
County line near Farmington, between 270 and 300 feet. The pre- 
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Pennsylvanian surface accordingly probably slopes about 10 feet to the 
mile. There is some evidence that the surface of the Mississippian 
strata upon which the "Coal Measures" rest is uneven, aside from the 
general slope just mentioned, and therefore the Mississippian may be 
reached at depths which vary somewhat from what would be expected. 
However, if the character of the drilling chips is carefully noted when 
wells or tests are being put down, there should ordinarily be fio dif- 
ficulty in determining the base of the "Coal Measures," as at that 
horizon the drill passes from a succession of shales, sandy shales, and 
sandstones into massive limestone. 

The strau in the lower 100 feet of the Pottsville are apparently 
mostly ^ale, with interbedded sandstone reported in two wells. Drill 
cuttings from the Glen Oak Park well, taken about 20 feet above the 
base of the "Coal Measures," contained coal, according to Udden.' 
Coal was reported in jhe Carter well in East Peoria at about the same 
level but was either not recorded or not present in other wells in the 
r^on. In the interval from about 100 feet above the base of the 
fomiation (at an altitude of 220 to 240 feet) up to No. 2 coal (at 
various altitudes between 330 and 380 feet) there seem to be several 
coal beds. The meager information at hand is sufficient for correla- 
tion of the coals found in the different holes. It is not even safe to 
assume that the coal found in several holes at an altitude of 220 to 240 
feet is a continuous bed, as Pottsville coals in Illinois are characterift- 
tically lenticular, having been deposited in what apparently were local 
ba^ins that probably did not synchronize. 

Coal at an altitude of 226 feet and at a depth of 236 feet has been 
mined at Pottstown. The coal in this mine lies in two benches, the 
lower one according to Udden,* varying from 2 feet 2 inches to 3 feet, 
and the upp£r measuring 1 foot 3 inches. The two benches are sepa- 
rated by nearly 3 feet of shale, and the average thickness of the coal 
and included shale is 6 feet Udden states that this coal bed has been 
rect^nized in no less than six of the artesian borings in the vicinity 
of Peoria and Pekin, but as was stated in the previous paragraph, the 
correlation of these lower coals upon the basis of water-well records, 
in several cases of doubtful accuracy, is not possiUe; especially is this 
evident when several diamond-drill holes the records of which have 
become available since the field work on the Peoria quadrangle was 
completed, show several thin coals in the section below No. 2 coal. 
Yet it is not at all improbable that this lower coal may be fairly con- 



lU. a OmiIokIcsI Survey BuU. ttl. p. 3G. 



^dbvGooglc 



160 COAL RESOURCES OF DISTRICT IV 

tinuous, at least in the southern part of the county, for it is reported 
in a drilhng at Elmwood at the west edge of the county. 

The strata in the upper part of the Pottsville above the lower coal, 
which Udden' suggests is the No. 1 coal, are variable. In the Potts- 
town shaft they are largely sandstones with a 28-inch coal bed about 
40 feet above the No. 1 coal. Two records in Limestone Township 
report several black shales and thin coals in the succession, as well 
as a large amount of sandstone and sandy shales. These records both 
report coal between 1 and 2 feet thick about 30 feet below the top 
of the formation, or No. 2 coal. The record of the drilling at Elm- 



FlG 14. — Photograph of a block of the roof shale of No. 5 coal in Peoria 
County, showing laminated structure. 

wood shows almost continuous shale. The interval between coals No. 
2 and No. 1 seems to vary from about 100 to 140 feet. It is not prob- 
able that any of the intervening coals are of workable thickness, 

CARBONDALE FORMATION 

The Carbondale formation includes all the coal beds worked in the 
county, and is economicatly the most important part of the "Coal 
Measures" section, not only in this county but in the State as a whole. 
With the exception of the small mine at Pottstown which has recently 
reopened an old development in No. 2 coal the commercial operations 
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ia the county arc all in No. 5 coal. No, 6 coal has a little development 
by wj^n mines at various places in the county. 

NO. 2 COAL 

No. 2 coal lying at the base of the formation has the usual char- 
acteristics of that bed in the northern part of the State. It is about 
30 inches thick and is overlain by the gray "soapstone" and black fissile 
shale which is the very characteristic roof of this coal in the typical 
La Salle region. The coal contains the bri^t sulphur balls also com- 
mon to this bed. Besides its similarity in appearance and occurrence 
as a basis of correlation with No, 2 coal, there is a similarity in the 
Sora in the shale above this coal and in that above the coat at La Salle, 
which Dr, David White' regards as suggestive of correlation, 

STRATA BBTW^SN NO. 2 AND NO. 5 COALS 

The interval between No. 2 and No. 5 coals vanes from 110 to 140 
feet, and except for the uppermost 25 feet, is known only from records 
of test holes, wells, and shafts. The section seems to be largely shale 
with some bands of ironstone or hard limestone probably containing 
considerable pyrite or iron carbonate, and with layers of sandstone. 
A few records show streaks of coal interbedded with the shale. The 
massive sandstone found in the upper part of the series between coals 
No. 2 and No. 5 in Fulton County does not seem to be generally pres- 
ent at least in eastern Peoria County. 

NO. 6 COAL 

No. 5 coal is a single bed without partings or bands and varies 
from about 4 feet to 4 feet 8 inches in thickness. The bed is cut by 
numerous clay "veins" which also penetrate the strata above the coal 
for an undetermined distance. When narrow and not filled with clay 
gouge, the vertical fractures are commonly cemented by a pyritic vein 
material. The coal contains several varieties of "sulphur" or pyrite, 
such as sulphur balls, lenses of gray and brown sulphur, sulphur spars 
or vein filling noted in the preceding sentence, and "blackjack" or py- 
ridzed mother coal. Of these forms probably the gray to brown 
lenses of laminated pyrite which occur in special abundance near the 
horsebacks constitute the most characteristic variety. The coal dis- 
plays no physical characteristics in itself that serve to distinguish it 
from other coals in the State. It has the usual banded appearance of 
Illinois coals due to interlamination of dull and bright coal. 

Distribution of No. 5 coat, — As No. 5 coal lies above the level 

of the present drainage lines in a considerable part of the county, it is 

consequently absent within the Illinois valley and for some distance 

lOp, at, p, ». 
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Up the larger tributary valleys. Above Kramm, the coal outcrops along 
the sides of Kickapoo Creek and is mined by drift mines. 

The distribution of the coal is further limited by pre-glacial drain- 
age lines which apparently correspond in general with those of the 
present, though the earlier valleys are wider and deeper than those 
now existing. A map of the pre-glacial surface for the whole of the 
county is not possible with the information now available, but Plate 
VI reproduced here from Doctor Udden's report* shows the pre-glacial 
surface for the Peoria quadrangle. The following description of the 
bed-rock surface in the Peoria region is also reprinted from the same 
report. 

Erosion in pre-glacial time had produced a land surface which dif- 
fered conaiderably from the present topography. Since that tirae the land 
has been rebuilt by glaciatjon, the general effect of which has been to 
reduce the relief. The old land surface has undergone some changes by 
post-glacial agencies, but these are small. The present surface of bed 
rock is known mainly from wells and other excavations that have pene- 
trated the drift. These data are not very numerous, but an attempt has 
been made to present the general features of the rock surface in the 
quadrangle by contour lines on a separate map (PI. VI). Where data 
are wanting, the probable course of these contours is indicated by inter- 
rupted lines. 

In the area west of Kickapoo Creek and Illinois Biver, the old rock 
surface closely parallels that of the land today. In Limestone Township 
it reaches an elevation of 675 feet in sees. 5 and 6. From here it descends 
southward to an average height of 550 feet in the uplands of Ilollis Town- 
ship. The two Lamarsh creeks and Kickapoo Creek above Pottstown 
occupy valleys which were eroded before the deposition of the drift Below 
Pottstown the last-named stream evidently has been lately crowded up on 
the east slope of the old upland to the west, and from Horseshoe Bottom 
to Bartonville it has cut a new and comparatively narrow valley on 
this slope. 

Under Peoria, and also under the upland for a distance of 3 miles 
north from the city, and on the east side of the river north of Fai^n Creek, 
the rock surface has an average altitude of about 400 feet above sea level. 
This is 200 feet lower than the same surface in Limestone and Hollis 
townships. It rises, however, north from Pottstown, so as to bring the 
"Coal Measures" again into view in some of the creeks immediately north 
of the north boundary of the quadrangle. South from Farm Creek, on 
the east side of Illinois River, bed rock rises and reaches its highest alti- 
tude of 600 feet above the sea in sec. 7, Groveland Township. Under the 
upland to the south it gradually sinks to an average height, as far as 
known, of about 525 feet in the south part of Elm Grove Township. Two 
wells on the lowland south of Pekin reached altitudes of 430 and 420 feet 
above sea level without entering bed rock. In and near the present valley 
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PEORIA COUNTY 16S 

of the river the surface of bed rock is lower than in other localities, as 
shown by mn altitude of 355 feet above sea level at the Colean factory 
weQ. 346 feet near Iowa Junction, and 340 feet in the Fekin water- 
works wells. 

It is not improbable that beyond the boundary of the Peoria 
quadrangle ^milar irregularities in the pre-glacial surface also exist 
and it is quite possible that in places lines of pre-glacial or tnter-glacial 
drainage might have developed in positions not now occupied by 
streams. Such is the case in the eastern part of Fulton County and 
it is not improbable that some of these drainage lines extend into 
western Peoria County. 

A third limitation upon the distribution of this coal is an intra- 
formational sandstone which apparently occupies channels cut through 
the coal some time after the No. 5 coal was deposited but prior to the 
deposition of No. 6 coal. In other words it is believed that after the 
accumulation the peat and overlying muds which later became No. 5 
coal and its roof shales, land streams came into existence and cut chan- 
nels into and in many places through the muds and peat; and that 
eventually the channels were filled with sand, which later became sand- 
stone. The channel deposits apparently have a fairly definite align- 
ment similar to an ordinary stream channel and probably have the usual 
branches or tributaries, and gradient. Along such channel lines, the 
coal is now absent, the bed terminating laterally against a massive sand- 
stone, the sandstone in places presenting a nearly vertical wall, and 
in other places appearing first in the roof and gradually pinching the 
coal out toward the bottom. 

In parts of Peoria County it has been possible to outline the posi- 
tion of the channel deposits (fig. 22), but for most of the area in- 
formation on which to base a map is insufficient. As this sandstone 
is younger than No. 5 coal, further discussion is reserved for the fol- 
lowing section on the strata between No, 5 and No. 6 coals. 

It may well be emphasized here, however, that in exploring new 
properties in Peoria County the determination of the position and 
"tepth of the tines of pre-glacial drainage and the location of channel 
sandstones which may cut through the No. 5 coal become matters of 
real importance. It is not safe to open any property in the county 
without learning the facts in regard to these two uncertain elements. 
Careles.<vness in this regard may result in the operator suddenly find- 
ing himself without adequate roof and even without coal. 

STRATA B&TWECN NO. 6 AND NO. 6 COALS 

Over No. 5 coal is a black fissile shale ("miners' slate") similar 
to that of Fulton County. In the course of Doctor Udden's more de- 
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tailed description/ he mentions the whitish streaks found in this shale 
as shown in figure 14, and describes small calcareous nodules and the 
larger "ni^erheads" which characterize this bed. Above the roof 
shale is a layer of limy shale which merges into the limestone cap- 
rock above. When the clay and limestone above is soft, it is generally 
known as clod and is very fossiliferous.' At the top of the clod in 
many places is a bed of sulphur (marcasite) 2 to 6 inches thick, the 
lower surface of which is very irregular due to protuberances 1 to 3 
inches in height and width, called by the miners, "cat" or "cat claw." 
Where the marcasite is more calcareous and clay^, it is called the 
"iron band." 

Above the clod is a shale which in most places measure 4 to 8 
feet but which reaches a thickness of 20 feet locally, due to its uneven 
upper surface. This is overlain by a sandstone averaging 55 feet in 
thickness, the lower surface of which conforms with the irregularities 
of the uneven surface of the shale, as described above. It is this sand- 
stone that in places continues down throu^ the horizon of No. 5 coal, 
forming what have been alluded to above as the channel sandstones ; 
and it is described by Udden as the most conspicuous unit in the ex- 
posed section of the "Coal Measures" in this region. It is present 
almost continuously in the west bluffs of Kickapoo Creek from Bar- 
tonville to Pottstown and in the bluffs of the same stream south of 
Edwards. It appears along almost every stream which drains the up- 
land on the west side of Illinois River and Kickapoo Creek and also 
in some creeks near East Peoria in Tazewell County. 

The sandstone just described changes somewhat abruptly into 
shale and fire clay above.' There is generally 3 to 4 feet of dark or 
gray, slightly sandy shale above the sandstone, which is overlain by 
2 to 3 feet of fire clay of greenish-gray color. The fire clay immedi- 
ately underlies No. 6 coal. 

By way of summary, a section of the outcropping strata from 
No. 5 coal to some distance above No. 6 coal is given below. 



lO^ nit., pj) 88-30 
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Discussion of the channel sandstones. — The correct interpretation 
of the sandstone "faults" in No. 5 coal in Peoria County is a matter 
of some moment to the operators in the southern part of the area, 
because the accepted interpretation will have considerable control over 
the exploration methods. They are believed by the author to be chan- 
nel sandstones, but the older alternative view of Doctor Udden, pre- 
Knted in his report on the Peoria quadrangle and outlined below, 
must be taken into consideration. 

The manner in which the sandstone cuts out the coal has been 
described very briefly in the preceding section of No. 5 coal, and ad- 
ditional facts about the phenomenon are to be gathered from the 
accompanying illustrations (figs. 15-20) and the following notes on 
variations in coal thickness on fractures adjacent to the "faults" : 

In two of the minea «lon; the east aide of the channel sandstone or 
"faalt" in Hollis Township <T. 7 N., R. 7 E.), the coal shows unusual 
variations in thickness, the bed increasin^r rather than diminishing In 
thickness, as compared with the sveraKc thickness. Sketches and flgures 
fnm the mine of the Leitner (formerly German) Coal Company, indi- 
eating that in places in this mine the coal thickens to 10 feet, apparently 
<Im to duplication or overthmsting of the bed produced by lateral pressure. 
A limiiar thickening of the coal has been observed in Brewster and Evana 
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(WaJben) mine in the short distance north of the Leitner mine. In the 
Walben mine no evidence of overthrusting was observed but the coal in- 
creaMd in thickness gradually from a genera) average of 4 feet 6 inches 
to 5 feet V inches at the edge of the "fault." 

In these same mines evidence of disturbance is also seen in the folding, 
fracturing and shattering which affects the coal, as illustrated in figures 
1^ to 20. In some instances the coal is so brecciated and broken that It 
may be easily worked with pick and shovel. 

After describing in accurate details the fractures, disturbances, 



Fk. 16. — Phofeagraph of the roof and southwest wall of main entry of the 
Leitner Coal Company's mine in the SE. V* sec. 2, T. 7 N., R. 7 E. 

Looking southeaat. (See fig. 15, d.) A projecting flange of the coal is seen 
in the center rising in the roof over the timbers. Several of the shear- 
ing Joints show indistinct horiiontal striae or (lutings. 

R^roduccd from BtdL 606 by permission of the U. S. Geological Survey. 
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and thickening of the coat at the contact of the coal and the channel 
sandstone, as summarized above, Udden ' assigns the phenomena to 
glacial fracturing: 

"The author believes that the fractures are disturbances in the upper 
part of the soft bed rock, caused by the pressure and motion of a con- 
tinental ice sheet in Pleistocene time; that they are planes marking the 
outlines of immense blocks of the uppermost rock strata, tens, or possibly 
hundreds of acres in extent, which have been dislodged from their original 
position, displaced, fractured, rotated horizontally and in places vertically, 
and partly ground into the till. He regards the region as having been a 
locus of incipient glacial abrasion. Instead of thoroughly triturating the 
grist, the glacial mill here merely blocked it out of the old land on which 
it spent its force." 



Fig. 17. — Photograph of the left (southwest) wall of the mine entry shown 
in Figure 16. 

Looking southwest. (See fig. 15, /-) A fracture runs diagonally across the 
center of the fleld separating the sandstone on the left from the coal on 
the right. Near the sandstone the coal is shattered and mixed with 
fragments of shale and sandstone. 

Reproduced from Bull. 506, by permission of the U. S. (Geological Survey. 

B of the Peoria quadrangle: 
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la su[^rt of Udden's theory, it is true that along the lines of 
the pre-glacial valleys, especially where cut into deeply by the present 
streams, there is abundant evidence of local dislocation by what may 
be called ice push. And it is also true that such localities in some 
instances happen to be in areas corresponding to or contiguous to the 
area occupied by the channel sandstone in the Lamarsh Creek basin. 
However, in the author's opinion, to assign the absence of the coal and 
other phenomena observed at the sandstone "faults," to glacial dislo- 
cation seems to call for an unusual and almost improbable exhibition 
of glacial activity. 



PlO. 18. — Another view of the mine vail shown in Figure 17. (See tig. 15, 
g.) An S-shaped sheared fracture is indicated by the letters a, b, e. 
Somewhat irregular indistinct horiionta] flutings appear to the right 
of a line Joining a and b. 

Reproduced from Bull. 606, by permission of the U. S. Geological Survey. 
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The author's interpretation of the sandstone "faults" is indicated 
by the use of the term "channel sandstone" and is outlined here in 
historical form: 

After the accumulation of the peat and overlying muds now 
represented by No. 5 coal and its roof shales, land streams came into 
existence and cut channels into the muds and peat, thereby removing 
both mud and peat along their courses (fig. 21A). Eventually a layer 
of sand at least a score of feet thick and in many places mucli thicker 



Pig. 19. — View of the right (northeast) wall of the same mine entry as 
Shown in figures 15, 16, 17, and 18. 

Looking northeast (See fig. 15, k, opposite g.) The fractured face of the 
coal appears above and to the left of the receding entry in the lower 
right-hand corner of the view. Horizontal flutinga appear on the face 
of the coal at a. An S-shaped belt of fisaured coal and shate separates 
the coal from the sandstone on the left, and other fissures, roughly 
parallel to this belt, appear indistinctly at h. 

Reproduced from Bull. 506, by permission of the U. S. G«ological Survey. 
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was spread widely over the region, thickest of course along the posi- 
tions of the channels and thinner over the intervening areas (fig. 21 B). 
Subsequently the sand was covered over by the muds and silts upon 
which the peat for No. 6 coal was still later deposited. With the burial 
of the peat and overlying muds and sands under an increasing toad 
oi still younger sediments, the peat changed gradually into coal and 
the muds and sands into shales and sandstones. In such a process of 
consolidation, the muds and shales shrink comparatively little, but the 
peat is reduced to some such fraction as one-fifth of its original thick- 
ness. The consequent differential shrinkage between the strata away 
from the channel lines resulted in the .setting up of pressures and 
strains which were relieved in such a way that the fracturing, coal 



Fta. 20. — Another view of the mine wall shown in Figure 16. (8m fiff. U. 
opposite h.) Bed a is dark shale with some streaks of coa], aomewliat 
shattered, possibly the same as 6; b is the roof ihale of Mo. 6 eoal; « 
is No. 6 coal ; d is sandstone. 

Reproduced from Bull. 506, by penniision of the U. S. Geological Survey. 
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thickening, and attendant phenomena exhibited at the "faults," were 
developed Figure 21C is an attempt to present dtagramniatically the 
author s idea of the way in which the forces probably acted in effecting 
the readjustments made necessary by the differential shrinkage. 

The economic beanng of the correct interpretation of the phe- 
nomena rests upon the importance of determining the nature of the 








Fig. 21 — Diagrammatic sketch, indicating probable original conditions, 
movements, and results, in the formation of the channel sandstones 
("faults") of Peoria County. See text for explanation. 
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"fault." If this is a purely glacial phenomenon related to ice shove, 
as proposed by Udden, then the delineation of areas where such a 
phenomenon is to be found becomes very difficult. But if on the other 
hand the disturbance can be traced to the existence of a channel sand- 
stone, it becomes a matter of reasonable possibility to locate the posi- 
tion and trend of such a deposit. Without examining the "channel 
sandstone" interpretation at length, two points may well be mentioned 
here in its support, the first very briefly, but the second in somewhat 
more detail and with a map because of its weight and its practical 
application (o the "fault" problem. 

1. The pressures and strains developed by differential settling of 
the magnitude assumed, would seem to be entirely adequate to the 
production of the features now observed at the "faults." 

2. As a result of the past ten years' investigation, drilling, and 
mine operations, engineers and operators have analyzed the "faults" 
as masses of sandstone penetrating below the horizon of the coal and 
have blocked out their extent over an area sufficient to indicate that 
they have the general alignment of stream channels. 

The position of the channel sandstones over the whole of the 
Peoria region is not very definitely known. Many of the mines south 
of Peoria and those in Tazewell County near East Peoria have felt 
out the edge of the "faults" so that some idea of the position of one 
of the sandstones is available. South of Peoria the Leitner Coal Com- 
pany's mine, and the Walben mine, M. E. Case Coal Company have 
worked up to the edge of the sandstone. The Wolschlag mine is re- 
ported to lie immediately to the east of the "fault." Numerous drill 
holes to test the coal have penetrated the sandstone in the area lying 
between the east branch of Lamarsh Creek and the Illinois. Additional 
drilling has been recently completed west of the east branch of La- 
marsh Creek. The area of coal affected by the sandstone seenu to 
be confined to a strip of territory lying along the east side of the 
valley of the east branch of Lamarsh Creek and extending south of 
Lamarsh Creek along the bluff of the Illinois as far as Mapleton. A 
similar area where the sandstone cuts out the coal is reported in the 
vicinity of Wesley in Tazewell County. 

The accompanying map (fig. 22) shows the status of information 
concerning the position of the channel sandstone south of Peoria and 
in Hollts and Limestone townships as worked out largely by Mr. W. 
C. Evans of Peoria by drilling and observation in mines. 




Fig. 22. — Map showing the position of the channel sandstone south of Peoria. 
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With the meager reports that are in existence concerninf the 
succession of strata in the part of Peoria County outside of the Peoria 
quadrangle it is impossible to say that there are no other areas of chan- 
nel sandstone in the county, penetrating the horizon of No. 5 coal. 
None of the mines located at Hanna, Glassford, or Kramms reports 
such "faults" in the area under operation. However, exploration of 
undeveloped coal land should be guided by the possibility of such an 
irregularity being present. 



\o. 6 coal lies in two benches, separated by a layer of clay known 
as the "blue band." Part of Udden's description ' of this coal is cited 
herewith : 

"The lower bench varies from 1 foot 3 inches to 1 foot 8 inches thick. 
Th« 'clay band' as the 'blue band' is also called by the miners, is uniform 
«nd persistent, bein^ absent in a fen places, and is 2 to 3 inches thick. 
The upper bench of the coal is in many places partly destroyed. • * • 
Where intact, it measures 2 feet 1 inch to 2 feet 6 inches thick. In ad- 
dition to this there is in places about 6 inches of bony coal, which was 
probably only locally deposited. * * * In places the lower part of the coal 
has two interrupted bands of marcasite, one about 6 inches from the bot- 
tom and the other 9 inches higher up. These measure one-fourth to one- 
half inch thick." 

Field investigations, drilling, and some mining of this bed dem- 
onstrate that No. 6 coal is more uncertain in its distribution than 
N'o. 5. The seam varies greatly in thickness and in places seems to 
be entirely missing. The cause of its irregidar distribution seems to 
be erosion subsequent to deposition rather than failure of deposition, 
In the case of No. 5 coal, the removal of the peat and absence of the 
coal was along rather well-defined lines of what were apparently the 
courses of stream channels. But the removal of No, 6 coal was seem- 
ingly along less definitely organized lines suggesting that possibly the 
irregularities in the coal are actually inheritances of irregularities in 
the original bog in the low parts of which there may have been open- 
water ponds and sluggish streams, these channels and ponds being 
ultimately filled with silt and sand. These conditions of deposition 
seem to have persisted over the entire area in which No. 6 coal was 
deiK>5ited in the State. The coal seems to have been more commonly 
affected by the irregularities in this region than in some parts of the 
State, but the general nature n{ the irregularities seems to be every- 
where the tame. 

lOp. cit.. p. IS. 
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MC LEANSBORO FORMATION 
STRATA BETWEEN NO. 6 AND NO. 7 COALS. 

In Peoria County the strata composinf the McLeansboro forma- 
tion include all the rocks between the drift and No. 6 coal. No. 7 coal, 
one of the widespread coal beds of the State, which in the Danville 
and Irf)ngwaU districts is of workable thickness, occurs 25 to 30 feet 
above the base of the formation, but in this district is nowhere of com- 
mercial thickness. 

The strata overiying No. 6 coal vary considerably. The normal 
succession, occurring where the entire section is present, consists of a 
gray shale, in places dark gray, 18 inches to 2 feet thick, overlain by 
limestone averaging a little more than 2 feet and in sixteen measure- 
ments, according to Udden, ranging from 3 inches to 4 feet. In many 
places the shale above the coal is replaced by a variable sandy deposit 
known among the miners as "white top." Udden expresses the opinion 
that this deposit is of much later age than the strata it replaces or 
between which it is inclosed and suggests that it originated as cave 
wash in solution cavities located in the under part of the limestone 
cap-rock, erosion in which also affected the upper part of the coal bed.* 
The present writer, on the other hand, is of the opinion that the sandy 
shale composing the "white top" represents deposits in depressions in 
the original peat bog. It is believed that the lack of well-defined bed- 
ding in these deposits and the presence of slickensided surfaces and 
partings and the conchoidal fracture of the material which Udden cites 
as evidence of the "cave" origin, were produced as a result of the 
"kneading" to which the deposits were subjected because of the differ- 
ential shrinkage of areas of the peat of considerably different thickness. 
The shrinkage of a bed of peat to coal now about 4 feet thick would 
be in some proportion ranging between 32 to 1 and 3 to 1, 5 to 1 being 
apparently the approximate average proportion that holds for Illinois 
coals. It is clear that if the coal in places is 4 feet thick and in other 
places because of the presence of a lenticular body of shale embedded 
in its upper part only half as thick or less, movement must have taken 
place to adjust the strains that resulted from differential shrinkage of 
the thick and thin peat. As a result of the readjustments that must 
take place in the lens of sandy shale or "white top" this material will 
be "kneaded" and fractured and will tend to lose much if not all of its 
originally laminated structure. The material will accordingly furnish 
a very treacherous roof because of lack of coherence. Not uncom- 
monly the strains are carried downward into the coal, fracturing and 
displacing it, especially along the edge of the "white top" masses. 

lOp. elt.. pp. 84-8S. 
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The cap-rock of No. 6 coal is fairly continuous, apparently even 
more continuous than the coal itself. The rock is an impure argil- 
laceous limestone, the lime content of which does not appear to com- 
prise much more than half the rock. It does not have the appearance 
of a rock that would develop large cavities by the action of ground 
water. Udden' describes the rock as follows; 

"Clay seains separate it into four or five beds of unequal thickness. 
In places tlie middle beds weather into blocks a foot and a half thick. The 
tbin top layer is in places separated from the other beds by a seam of 
clay measuring several inches. 

"The rock is lig^ht ^ay in color. In places it exhibits an indistinct 
nodular or concretionary structure, the nodules measuring one-half to one 
inch in diameter, but this is not general. With the aid of a lens nearly 
one-third of the mass of the upper beds is seen to consist of organic frag- 
ments, representing mostly brachiopodn, crinoids, and Futulinas. These 
lie embedded in an apparently structureless calcareous matrix. Many of 
the shell fragments are appreciably rounded. Fragments of Fututina 
can be found in every piece of rock. Another constant characteristic is the 
presence, especially in the upper beds, of black nodular lumps impregnated 
with bituminous material. They are sharply delineated from the matrix 
and exhibit a rough exterior surface. In many places they contain frag- 
ments of shells and appear to conform to the structure of the limestone 
itaelf. In size they vary from a mere speck to masses 2 inches in diameter. 
Generally they are three-fourths of an inch in diameter and slightly flat- 
tened. In the upper beds there are in places rounded pieces of calamarian 
■tems, which are also black from impregnating bituminous material and 
exhibit a coarse cellular tissue." 

In Illinois the fossil Fusulina (now known as Girtyina) mentioned 
in the foregoing quotation is apparently restricted in its occurrence to 
the limestone cap-rock of No. 6 coal and to a limestone supposed to 
occur several hundred feet above No. 6 coal and found only in the 
eastern part of the State. The fossil has somewhat the appearance of 
a short thick oat grain. Because it is almost invariably present in 
every piece of the rock down to the size of a walnut and is rather 
readily found, it serves as an accurate and practical method of identi- 
fying this limestone and the coal a short distance beneath it. 

Above the limestone b light-gray or greenish shale or "soapstone" 
above which is a massive sandstone, but which ranges in thickness 
from 10 to 25 feet but averages about 20 feet. Between the sandstone 
and the fire clay of No. 7 coal is generally clay shale 1 to 8 feet thick. 
In some places this is dark greenish gray, and in others dark red or 
brown. This red clay Udden regards as an infallible guiding stratum 
for the coal beds of this r^on. Where present, it lies from 8 to 16 
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feet under coal bed No. 7 and no other red clay is exposed in the Penn- 
sylvanian system in the Peoria region. It is noteworthy that a bed of 
variegated shales is also reported to be present in District VII' within 
50 feet above No. 6 coal. As a rule in that area they lie a short dis- 
tance above No, 7 coal, 

NO. 7 COAL 

No. 7 coal is generally present in the county except where it has 
been removed by erosion. It maintains a very uniform thickness of 
about 18 inches, which is insufficient to make the coal of commercial 
value, at least for many years. 

Udden states that the coal is especially characterized by lenses of 
mineral charcoal commonly found near the top of the bed. In places 
the charcoal is impregnated with pyrite and appears as "sulphur cakes" 
or "blackjack." 

STRATA ABOVE NO. 7 COAL 

The roof of No. 7 coal consists of a few inches of gray soft shale 
resting upon the coal and above this, black shale in varying thickness 
from 6 inches to 2 feet. In some places the black shale rests directly 
upon the coal. Above the black shale there are in most places a few 
feet of slightly siliceous and micaceous shale. The overlying sandstone 
rests upon an uneven surface of sufficient relief to entirely eliminate 
the upper shale in many places so that it rests upon the underlying 
black shale and even upon the gray clay below. The sandstone varies 
in texture from sandy shale to sandstone. Generally the lower beds 
are coarser. Udden states' that about a mile west of Bartonville this 
sandstone is nearly 40 feet thick. 

At the top of these sandy beds is about 6J^ feet of dark shale, 
part of which is thought by Udden to represent an old soil. This is 
followed by a 20-foot limestone ledge, known as the Lonsdale limestone 
from its exposure at the old Lonsdale quarries. "The lower 5 feet of 
this rock consists of a firmly cemented largely organic limestone, in 
beds varying in thickness from 6 inches to UA feet." In places part of 
the rock consists "of a calcareous mud-Itinip breccia, in which regular 
lumps of a dark compact structureless carbonate of lime are embedded 
in a less pure, greenish-gray matrix. In this matrix fragments of 
fossils also occur." Above these firm beds there are 15 feet of a 
slightly argillaceous and more flaggy rock, in which concretionary 
structure can nearly always be detected/* 

Above the limestone is a 15-foot sandstone which has only a 
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limited distribution as has also the overlying dark shale, which is the 
uppermost Pennsylvanian stratum in the Peoria quadrangle. The gen- 
eral dip of the rocks toward the southeast makes it probable that the 
youngest "Coal Measures" rocks will be found in the southeast part of 
the county. 

Deposits Above the Coal-bearikg Rocks 

The material overlying the Pennsylvanian strata consists dther of 
alluvium or glacial drift, that is unconsolidated stony clay, and sand 
and gravel. Because the bed-rock surface was a land surface before 
glaciation, except for a relatively thin covering of soil and of alluvium 
along streams, it was affected by the ordinary processes of stream 
action which produced the usual organized lines of drainage with 
divides separating them. The glacial drift left by the continental ice 
sheet tended to cover up the inequalities in the surface overridden by 
the ice, and to produce a new surface with a relief originating in the 
unequal distribution and thickness of the drift. The drift has a bear- 
ing on mining operations because it conceals the form of the underlying 
rock surface and the character of the outcropping rocks, and renders 
the distribution a single stratum, such as a coal bed, difficult to deter- 
mine without drilling. 

The alluvium is confined to the valleys. The river which occupied 
the valley of the Illinois before glacial time flowed at a mock lower 
level and at a position slightly different from that of tiM. ffispit tWNfc 
The map of the pre-glacial surface (PI. VI) shows the poeitioa of the 
pre-glacial valley and the altitude of the channel. It will be noted tiiat 
the deepest part of this valley had an altitude of about 350 feet above 
sea level. As No. 2 coal lies at an altitude of about 300 feet in the 
vicinity of Orchard Mines and Pekin, it follows that this coal is pn^ 
ably very lightly covered with drift if not removed within the pre- 
glacial Illinois valley in the southern part of the county. What is 
possibly this coal is reported to outcrop below the valley fill beneath 
the bed of the river about opposite Kingston Mines.' 

The wide area of deep filling at Peoria and up Kickapoo Creek 
and a similar area of thick drift across the Illinois in Fondulac Town- 
ship, Tazewell County, and the genera! slopes of the old pre-giaclal 
upland surface in Kickapoo, Limestone, and Holtis townships and in 
Groveland Township, Tazewell County, saggest to Udden* the pos- 
sibility that the old upland was continuous across the valley at the 
position of present narrows between Bartonville and Hollis. This 
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Upland in that case would represent a divide between a stream crossing 
the course of the present Illinois in a north west- southeast direction at 
about the position of Peoria and Kickapoo Creek and another stream 
farther south. Udden, however, presents another hypothesis to account 
for the narrows. "If the Illinois River valley antedates the glacial 
epoch, its narrow course between Iowa Junction and Pekin may be due 
to the comparatively more resistant sandstone above coal bed No. 5 
which prevented as rapid recession of the bluffs on both sides of the 
valley as has taken place elsewhere." 

The character and position of the pre-glacial valleys in Peoria 
County that may exist out^de of the area of the Peoria quadrangle 
have not been reported. 

Outcrops along the west bluff of the Illinois are nearly continuous 
southward from Kickapoo Creek, and northward from Senachwine 
Creek at Chillicothe. Between Peoria and Chillicothe, however, the 
bluffs are composed of glacial till, representing remnants of the filling 
in the pre-glacial Illinois valley. 

The MiNABLE Coal of Peoria County 

Udden stales that no less than seven coal beds occur in the Penn- 
sylvanian rocks of the Peoria region, of which only three are exposed. 
Of these seven, but four have commercial value, and of these four only 
three have been operated during the last calendar year. The beds of 
workable thickness are No. 1, No. 2, No. 5, No. 6, and No. 7. Of these 
only No. 5 is worked extensively on a commercial scale. One com- 
mercial mine has reopened workings in No. 2 coal, and several wagon 
mines operating No. 6 and No. 7 coal. The general character of these 
coals has been described in the section devoted to the geological suc- 
cession in Peoria County. It remains to consider the coals from an 
economic viewpoint and to review the factors that affect its commercial 
value. These are distribution, thickness, chemical character of the coal, 
nature of impurities and irregularities, and character of roof and floor. 
The coals will be described in an order the reverse of that just used in 
discussion of the strata of the Pennsylvanian system. 

NO. 7 COAL 

No. 7 coal is not of workable thickness in the central and southern 
part of the county. Udden' states that the coal averages 1 foot 5 inches 
in the Peoria quadrangle, and that the uniformity of its thickness is 
remarkable in that area. Worthen' states in regard to this coal that: 

lUdden, J. A., OeoloBy anfl mineral resources of the Peoria quadransl»: 
U. B. Geological Survey Bull. 606, p.!«. 191!. 

iWorthen. A. H., GeoIOElcftl Survey of Illinois, Vol. B, p. S«. IITI. 
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**Id Um northern portion of the county. No. 7 is the principal coal 
evter^ping above the valleys of the atreama, and the lower seams can 
only be i«ached by shafts, or by an inclined tunnel carried down to their 
I«r^ This seam ranges from two and a half to three feet in thickness 
in tliia part of the county, and its outcrop may be found on most of the 
smsU streams. It is very regular in its development, and affords a coal 
of (air quality where it is mined beyond the influence of atmospheric 
acenciea." 

The thickening of No. 7 coal northward in the northern part of 
the county and thence toward the Longwall District parallels a thinning 
of No, 6 coal in the same direction. In the northern district No, 6 
coal is apparently absent, whereas No. 7 has a thickness of between 
4 and 5 feet. In northeastern Peoria County north of Chillicothe, No. 
7 coal has been worked at a number of wagon mines. In this vicinity 
the coal is about three feet thick. The Survey has little definite in- 
formation in regard to the area underlain by No. 7 coal of workable 
thickness, or of the general mining conditions. 

MINE NOTES, NO. 7 COAL 

The following notes taken in Crew Brothers' mine north of Chilli- 
cothe in 1909 are given in lieu of more adequate data. 

OtBW BROTHERS' LOCAL HINB. NEAR CHILUCOTBE 

Entrance: Drift; No. 7 coal. 

Thickness of coal: Varies from 2 feet to SU feet; averages 3 feet. 

Section of the coal: 
Stetion of Nq. 7 coal tn Crew Brothers' mtn«, near CkOlieotKt 

Thickness 
Ft. «• 

Roof: Black slate, or soapstone 

Coal lOSi 

Trace of clay 

Coal $H 

Trace of clay 

Coal $ 

Parting 

Coal 7% 

Mother coal and trace of pyrite 1 

Coal 4 

Floor: Fire clay 
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Character of the coal: The aeam is fairly uniform throughout The 
bottom coal, below the mother coat, and the coal just above the mother 
coal are somewhat harder than the other benchea. The trace of pyrite in 
the mother coal is persistent throughout the mine. It was called the '^lue 
band." but is not to be confused with the well-known "Uue band" so 
cbaiseteriatic of No. 6 coaL ~ncioli' 



Character of the roof and floor: The roof is a black shale or "slate" 
which is in places replaced by "soapstone." There was no limestone present 
as a cap-rock. The floor is Are clay. 

NO. 6 COAL 

As No. 6 coal lies at an altitude of about 550 feet in the Peoria 
region, it is consequently above the level of the Illinois and of Kickapoo 
Creek for a considerable distance above the mouth of the Kickapoo. 
In western Peoria County at Elmwood No, 6 coal is below stream level 
and has an altitude of about 575 to 600 feet. It has about the same 
altitude at Princeville. It is apparent that most of the county is under- 
lain by this coal, that it is generally under sufficient cover and with 
roof undisturbed, so as to be accessible for drift mining in many places, 
especially along Kickapoo Creek. 

The coal possesses certain characteristics which stand in the way 
of its general exploitation. It is more irregular in its development than 
any of the other coals and principally for this reason it is generally 
neglected. Worthen states in regard to this coal that "When fully 
developed it is quite as thick as No. 5, but the miner who commences 
drifting into this coal on a promising outcrop from four to five feet in 
thickness, will frequently, in a distance of a hundred yards or less, 
find the coal gradually thinning out to one-half its original thickness."* 
Apparently the coal is more persistently developed in workable thick- 
ness in the northwestern part of the county than in the southern or 
eastern part. Along the Illinois valley northward from Chillicothe it 
seems to be thinner than No. 7 and has not been much worked. 

Roof conditions also present difficulties in the working of the coal 
that are not easily overcome. The regular normal roof is shale, com- 
monly gray, but in places nearly black, 6 inches to possibly 3 feet thick, 
above which is a persistent cap-rock, averaging about 2 feet thick in 
the Peoria quadrangle but ranging from 3 inches to 4 feet. It is pos- 
sibly considerably thicker in some places in the northern part of the 
county. Notes taken about ten years ago in a mine located near Brim- 
field state that 25 to 30 feet of limestone are present in that locality. 
Under normal roof condition no serious difficulties are encountered. 
The roof shale, which is commonly a foot or less in thickness, usually 
falls soon after the coal is extracted, leaving a good hard limestone 
roof. The expense of removing the shale is considerable, of course, 
but the cost of its removal can be fairly well estimated, so that it can be 
anticipated before a project is started. The usual roof, however, is in 
many places replaced by "white top," the nature and possible cause 
iW^orthen, A. H., 0«olosloal Survey of IllmoU. VoL E. pp. MB-Mtt. 11TB. 



of which were discussed on an earlier page, It is sufficient to restate 
here that this material appears to be the sand and sandy mud filling of 
depressions existing in the original peat swamp, later covered along 
with the rest of the area, by the limestone cap-rock. Adjustments that 
were necessary because of the differential shrinkage during the change 
of the peal and sands to coal and rock destroyed the original structure 
of the sandy lens, "kneading" and crushing them until they now lack 
Cf^erencc and are very difHcuU to hold. Moreover, the adjustments 
co uu wooly produced fractures in the coal and weakened the overlying 
Kmeatone. The total result is a roof condition generally above thin 
coal that is extremely undesirable, as it is dangerous and costly' to 
pro^-tde for. No system of distribution of the "white top" has been 
discovered. It is usually present to some extent in any body of coal 
large enough to be worked, and mines have been worked until the poor 
roof conditions exist in half or more of the workings. Profitable min- 
ing is impossible, however, under these conditions. 

It is apparent that commercial exploitation of No. 6 coal in this 
region is not to be considered while No. 5 coal is present in large blocks 
MiilaUe for mining. It is possible that some system more suitable for 
operating the No. 6 coal than the romn-and-pillar method can be em- 
ployed, designed to meet the uncertainties that exist, and it is possible 
al.so that careful investigation of white top in the region may reveal 
some system of distribution the discovery of which will assist in devis- 
ing a suitable method for the extraction of the good coal. At present 
tu* block of this coal should be con-Mdered for development without 
intensive drilling to determine the roof conditions and the thickness of 
the coal. 

No. 6 coal is characteristically divided into beds or benches wher- 
ever it occurs in the State. Partings and seams of clay, mother coal, 
or pyrite are generally present and in this county apparently always 
present to subdivide the bed into benches. Udden describes the bed as 
subdivided into only two benches by the clay seam or "blue band," a 
seam of clay or shale 3^ to 3 inches thick, found 12 to 14 inches from 
the bottom and 33 to 46 inches from the top of the coal. Where the 
white top is present more or less of the upper bench is absent, so that 
the thickness of this bench varies considerably. As a general thing it 
is believed that the bottom bench is undisturbed. Observations in 
various local mines indicate that bedded impurities other than the clay 
or blue band are very persistent at least locally. A rather continuous 
band of "sulphur" of clay lies in the lower bench generally in the upper 
half. It is not always possible to identify blue band with certainl 
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where both of these bands are present, as they are commonly quite 
similar. The upper bench, above the blue band, commonly contains 
several thin partings. One, 12 to 18 inches from the top, seems to be 
fairly persistent in the mines in the northern part of the county, others 
are of local distribution, not being persistent even throughout the work- 
ings of a sii^le small mine. The total effect of these various impurities 
is to make the coal as produced rather dirty, although the individual 
benches between the partings are clean coal. The task of mining clean 
coal by carefully separating the dirt from the coal in the mine is rather 
exacting upon the miner and it is doubtful whether it can generally be 
effectively accomplished. Mechanical separation by washing or other 
means would probably produce much cleaner coal than the usual mine- 
run output. 

The occurrence of pyritc ("sulphur") in bands and thin lenses is 
characteristic of No. 6 coal nearly everywhere in the State except in 
the area of low-sulphur coal in southern Illinois. This sheet or plate 
pyrite is commonly of either a bright or a stony dull variety, compact 
and structureless. As its separation from the coal is comparatively 
easy, this coal is more readily cleaned of its sulphur than other beds 
in which lenticular laminated gray or brown pyrite is found. The fact 
that the pyrite commonly occurs in the partings makes it all the more 
readily extracted at the face. 

Observations in a few of the local banks indicate that this coal 
like No, 5 is cut by clay veins or horsebacks. They are not so common, 
however, as to be typical of the bed, and do not represent a serious 
impurity in the coal as is commonly the case in No. 5. 

The floor of this coal is fire clay, with no peculiar characteristics 
so far as is known. 

MINE NOTES, NO. 6 COAL 

The following observations were made in a few mines in the 
county operating No. 6 coal. Some have since been abandoned and 
ail were local operations at the time the observations were made. 

BERRY BROTHERS' WAGON MINE, NEAR BRlMPtEUI 
IN THE 3W. %, NW. \i, SEC. 6, T. 10 N., R, 6 E, 

Entrance: Shaft; depth to No. ft coal about 36 f«et 

Thickness of coal: Varies from 2 feet to 4 feet 9 inches; averagcB 
3 feet 3 inches. 

Section of the coal: 

Digitized bvGoOgIC 



PBORIA COUNTY 

Section of No. S eoal. Berry Bnthera' mine, near Brimfield 

Ft. 

Coal (top cosl) 1 

PTrito 

&»! 1 

CImj band ("blue band") 

CoaJ 1 

Pyrite 

Coal 1 



The best coal in the above section is the apper 30 inches. The two 
bands of pyrite noted are persistent throughout the workinifs. 

Character of the coal: The general succession is indicated by the 
above generalized section. Clay slips or "horsebacks" are common and 
there is considerable "white top" present. The coal dips to the northeast 
about 1 per cent, and one small fault with 2Vi feet displacement was noted. 

Character of the roof; The normal roof is gray to black shale which 
falls with the coal, with a limestone cap-rock above. The small fossil 
Girtjina was identified in fragments of this rock, which establishes the 
identity of the coal. 

Character of the floor: The floor is described as fire clay. No un- 
usual characteristics were noted. 

TAYLOB AND SONS' WAGON MINE AT PRINCEVIUX, 
NW. M, NW. >4, SEC. 24, T. 11 N., B. 6 E. 

Entrance: Shaft; depth to No. 6 coal about 75 feet. 
Thickness of coal: Varies from 2 feet to 6 feet 2 inches; averages 
4 feet 8 inches. 

Sections of the coal: 

Section of No. S eoal in Taylor and Sonef local mine at Prineevilh 
let room off let toeet ontrg, 500 feet from ohaft Thickness 



1. Coal 

2. Parting 

3. Coal 

4. Clay parting 

6. Coal 

6. Clay 

7. Coal 

8. Pyrite 

9. Coal 

10. Clay 

11. Coal 

12. Clay ("blue hand," called clay band). 

13. Pyrite 

14. Coal 

15. Clay (called "blue band') 

1«. Coal , 

17. Pyrite 

18. Co^ 



Ft. 



2% 
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the partings nat«d in the preceding sec- 
, IE And 17 are persiatent. Aa the section 
y because of the numerouH bande of im- 
nds, however, is clean. 
I immediate roof ia a black to gray car- 
'ramble." This Is about 6 inches thick 
ip-Tock. The shale falls with the with- 
L hard limestone roof. No record is made 
I this mine, 
impure coal composed of a mixture of 
is present in the bottom of the bed to a 
Mow this material fire clay is reported 

WAGON MINK, LOCATB) BBTWtXN OLASFORD AND HANNA, 
SW. <4 8>. K Nl. H, BSC. 34, T. 8 N., B. 6 E. 

Entrance: Drift; No. < coal. 

Thickness of coal: Average 3 fact 10 inchea. 

Section of coal: 

Section of eoat in bteal mint, nortt of (H^aford 

Thtekneaa 
Ft. ta 

Limestone with many Girtyina S feet to 4 

Shale, gray 4 indies to . . 8 

Coal 2 

Blue band 1% to 3 inghes, average . . 1 

Cftkl 3 

Pjrrtte lenses up to . . 3 

Cotl 6 

Clay band v. inch to . . 'A 

Coal 9U 

Fire clay 



3 10 

NO, 5 COAt 

No. 5 coal is the most valuable bed in the county. Its desirability 
rests upon its fairly wideipread occurrence, its uniform thickness, the 
satisfactory mining condition! under which much of it can be worked, 
and the absence of impurities that can not be removed by careful min- 
ing. In places, however, conditions exist that render the cost of mining 
prohibitive of profit, or that affect the quality of the coal in such a way 
as to render it unmarketable. These conditions are local, however, 
being far from common enough to condemn the whole body of coal. 

Conditions which affect the distribution of the coal have already 

been described at some length earlier in this bulletin, in the discussion 

of the strata between No. 5 and No. 7 coals. The attention of the 

reader who is especially interested in the irregularities in the distribu- 

r , . ,C~.OO0lc 
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tion of Ac coal is therefore directed to the discussion on pages 161 
to 163, and 165 to 175. It may be repeated here that utuertaia- 
ties with respect to the distribution of the coal that arc of iigDi6caiioe 
in the development of new properties are of two sorts. One results 
from the lack of definite information with regard to the position and 
depth of lines of pre-glacial drainage, and the other fnxn the undeter- 
mined extent and distribution of certain bodies of sandstone, which 
have been termed channel sandstones, and which lie across the position 
of Xo. 5 coal. 

Udden states that the average thickness of No, 5 coal is 4 feet 
4 inches for the Peoria quadrangle. This is probably a fairly accurate 
estimate for the entire county, although no figures are available con- 
cerning the thickness of this coal in the northern part where No. 6 
rather than No. 5 coal is being mined at local banks. The coal shows 
a variation in thickness of not over 5 to 6 inches in each area where 
it is worked. In the places where it departs from the usual thickness, 
the bed more commonly tends to be thinner rather than thicker than 
the average. The more common variations in thickness, however, are 
apparent rather than real, being due to small faults accompanied by a 
slight displacement at the position of the clay slips or horsebacks. 
When the plane of movement is inclined, the result is to produce an 
Apparent thinning of the bed when measured vertically across the fault 
plane (fig. 23). Such slight displacements at horsebacks are the most 
frequent cause of variations in thickness of the No. 5 coal. 

The irr^ularities in No. 5 coal that are the most continual source 
of difficulty and expense are the horsebacks, both clay slips and 
"suljdiur spars." The number of these differs c<msiderably in different 
parts of the county, some mines encountering them in great numbers, 
whereas other mines find so few that they are of little consequence. 
The mines in Hollis and Limestone townships, except those west of 
Mapleton, seem to be more troubled by the horsebacks than those 
farther west at Glasford, Hanna, and Edwards. 

The Peoria County horsebacks are similar to those described in 
Fulton County and to those that occur elsewhere in this district. At 
least for a short distance above the coal the coal bed and overlying 
strata have been fractured and in some instances offset along the 
fracture. The planes of fracture are generally nearly vertical and 
rarely if ever inclined more than 45 degrees. Opposite sides of the 
fractures, along which there has been no mofement to offset the bed, 
are roughly parallel. The fractures themscWes have been filled with 
clay, which apparently has been forced into them, or with vein pyrite 
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where they are very narrow. The upper layers of the coal next to the 
fractures that are clay filled have commonly been forced downward, 
and fragments of roof shale are found in the fissures below the top of 
the coal, indicating that the clay has been forced in from above. This 
relationship possibly does not always hold and possibly is of no great 
significance, for whether the clay originated below or above the coal Jt 
obviously is forced into the fissures in the coal as an adjustment of 
inequalities in pressure which probably are responsible for the frac- 
turing. 







Fig. 23. — Diagrammatic sketch showing the manner in which faulting along 
a horseback wilt effect an apparent thinning of the coal bed. 

Where these horsebacks are present, production of clean coal and 
the support of the roof near the fractures are difficult. The first diffi- 
culty is met by discarding all the coal affected by the horseback. The 
clay veins are generally rather heavily impregnated with pyrite which 
also fills many of the smaller cracks in the coal adjacent to the main 
fissure, so that the horseback and some attached coal on either side is 
usually removed in large pieces. The expense of removing the horse- 



FBORtA COUNTY 189 

hades is indicated by the following agreement between the operators 
and miners of the Second Sub-District, dated April 1, 1918: 

"Eigfateen — That all horsebacks, rolls, or slips, marking the coal two 
to six inches average width in the center of such horseback, roll, or slip, 
whether coming from top or l>ottom, shall be $2.80, and 23 cents for each 
additional inch thereafter. 

"When a slip, roll, or horseback continues with the working place more 
than the width of such working place, it shall be paid for at the same rate, 
aa long as it continues with the said working place." 

The coal removed and wasted by this method of handling the 
horsebacks amounts to a very considerable proportion of the coal mined 
in some operations. 

The second difficulty noted above, that of supporting the roof 
near horsebacks, is a very serious one. If the cracks are numerous and 
nther wide, so that the cohesion of the cap-rock is weakened, the strata 
arc almost impossible to hold. Horsebacks that run with an entry not 




FiQ. 24. — Sketch showing the cracks cutting the roof along the 6th south- 
east entry of the Leitner Coal Company's mine. 

uncommonly cause "falls" their entire length of many feet. Such con- 
ditions of course make the expense of mining very high. There is 
apparently no systematic attempt in any of the mines to remedy the 
conditions. They are met as they arise and the success or failure of 
a mining enterprise depends largely upon the company's fortune in 
striking a good or bad piece of coal. Unfortunately drilling does not 
assist much in determining the frequency of the horsebacks. The pros- 
pector for new resources is dependent upon information gained at out- 
crops, in local banks, and in mines adjacent to the property under 
consideration. 

The accompanying sketch (fig. 24) of the cracks cutting the roof 
along one entry of the Leitner Coal Company's mine will give some 
idea of the frequency of the horsebacks in some mines in the region. 

The "sulphur spars" are nearly as expensive and possibly more 
troublesome to handle than the clay veins. The pyrite is true vein 
filling which not only occupies the space opened- by the fissure but 
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raaufiei tlie adjtrant coal alwig small cracks and cleavage planes. The 
KMilt is a mass of hard coal commonly extending as much as four 
inches dther side of the main vein. This material is exceedingly hard 
to cut and is more objectionnUe to the miner than the clay veins, al- 
though die Utter arc larger. 

"Suli^iur" or pyrite other than that found In the suli^ur spars is 
ao impurity of varying importance. In lome mines it is very coounon 
and its removal a matter of considerable difficulty. In other mine4 it is 
of small consequence. In general the sulphur Is more commoi) in thoac 
mines in which the coal bed Is crossed by numerous horsebadki. The 
pyrite is principally of two kinds : the bright brassy v|rtelr commonly 
found near the roof or in the upper part of the onJ ; and the brown 
or gray pyrite lenses. The former ii present in about Ok same amount 
in all the mines irrespective of the number of horsebacks present; the 
latter is distributed in greater abundance near horsebacks, and espe- 
cially near the clay veins. The gray or brown sul[4iur occurs as 
lenticular masses with indistinct outlitie and grayish color, and ap- 
parently consists of interlaminated pyrite and carbonaceous material. 
Many of the gray pyrite lenses widen out toward a contiguous clay 
vein, attaining their greatest size at the contact. The lenses are not 
uncommonly 4 inches thick at the thickest part and extend laterally as 
much as 3 or 4 feet. This material is supposed to be rejected by the 
miner, a docking system being in force to encourage the loading of 
clean coal. The laminated pyrite seems to have an origin dependent 
in some manner upon the fissuring and therefore constitutes additional 
difficulty with which the mines having numerous horsebacks must 
contend. In themselves, however, they are not a very serious impurity, 
and do not greatly affect the value of the coal. 

Some of the mines, in addition to the varieties of pyrite already 
described, have a streak or thin lens of pyrite from one-eighth to one 
inch thick and about half an inch above the bottom of the coal. This 
sulphur comes up with the bottom coal and is then broken off, together 
with more or less attached coal. Not uncommonly, likewise, the lens 
or mass of limestone lying between the coal and the "slate" and carry- 
ing many fossils is generally replaced to considerable extent by pyrite 
so that the fossils and texture of the rock are preserved in pyrite rather 
than limestone. The "niggerheads" in the black "slate" are also pyrit- 
i^ed, though commonly only in a zone at the surface. In some of the 
mines south of Peoria a discontinuous layer of "brown" pyrite is pres- 
ent about midway in the bed. 

The typical roof of No. 5 coal in this county as elsewhere is a 
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succession of black "slate" about 1 foot thick, above wUdi ii «boiit 
12 inches of gray clay or clod, and 8 to 12 inches of cap-rode. The 
thickness of the cap-rock may vary considerably from tkia figure, but 
as it usually stays up, its general thickncw is not accurately deter- 
minable. Except where broken by fiisurci the Foof u very satisfactory. 

Over part of the coal is a nuMive, Hf**ffl *?*!?' sandstone roof. 
This roof is most commonly found near die "faults" or diannel de- 
posits that have been described. The coal it not essentially different 
under the sandstone from what it is under the shale. Under each 
variety of cover it has the usual horsebacks and other intyularities, 
the fissures continuing up into the roof whether it be sandstone or shale. 

The floor is a Are clay of the usual character and gives no spMal 
difhculties. 

MINE NOTES, NO. S COAL 

The following observations are presented wifli 4tw Mct tbat thQ' 
win throw light on conditions in local areas in t^ M4f 

LOGAN COAL OOUi'XKT'a NO. 1 Hwt til JP<MIHi 01*9 

Entrance: Shaft; about 2M f«rt M Nff. f Mill 

Thkkness: About S fwt 4 ImfcM. 

Sections of the coal:' 

Seetiant of eoal M fa XTatttm tUt^ mhs 
SecUon A B D 

Uborator;No. 9^i MtW g3M4 22986 

Ft. in. Ft, i%. Ft, fa. Ft. in. 

Roof, shale 2M feet 

Co»l, bony #• 6' 

Coal, bright 1 | 1 I 8 1 

"Sulphur" to "raothfr 

eoal" Strttk %• .... Streak 

Coal, hard J i % %% .. I 10 

Floor, undarclay . . . . . . 

Thicknaaa of had 84 14 S3 34 

nickiMu of coal sam^ t U> t IK 8 3 2 10 

*.Vot inciudad In aNnpls. 

Charactar gf tba roof awl Itoor: poo/ to a hard gray shale ^Iwnt 
2 feet 6 inches thicfcl tha Aoor 1* Dn<ltrel<|r | to 5 feet thick. 

Samples were cdlactad at the pl^cat vf>ere the sections irar* mad* 
and analysed by the U. S. Bureau of IHws,* and the ruoltn are reprinted 
u a part of Table 8 of this report 

CLABK COAL AND COKX COMPANY'S EMPIIUC (NO. 2) HIKE AT PCOBU 

Entrance: Shaft; depth to No. S coal, 180 feet. 

Thickness of coal: Varies from 3 to 4U feet; average 4 faat 

Sections of the coal: 



lU. S, Bureau of MIdm BuU. Ill, p. IIS. 

tU. S. Bureau of Mlnea Bull. 111. p. IS. /■'• I 

Digitized by ^^tlOOQlC 
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Empire Min» 
Seetiona of No. 5 eoal m the Clark Coal and Coke Company't 

SeetioH I — First butt entry off 11th east entry ■jhijjjpeaa 
Ft. in. 

Coal 7^4 

Soot seam 

Coal 11 tt 

Soot seam 1 10 

Coal . . 8^4 



... Section, 2 — Face IStk entry off t 

Ft. in 

Roof: Black shale 

Coal, clean 11 

Mother coal parting 14 

Coal, clean 3 

Mother coal .... h^ 

Coal, fairly clean 2 % 

Floor: Fire clay 

~3 3~ 

Impurities: Pyritc in vertical streaks and a few horizontal streaks 
of mother coal. 

Section S — Room 5, 7th loutk entry off 11th west off stra^kt »outh 

Thickness 

Ft. in. 

Roof: Black shale 

Coal, fairly clean '3 B 

Bone % 

Coal, clean 1% 

Bone % 

Coal, clean 5Vt 

Floor: Shell coal and fire clay 

Impurities: Bone and mother coal in horizontal streaks; calcite in 
vertical streaks. 

Section i — Face, 3d north entry off let west off etraight south 

Thickness 
Ft. in. 

Roof: Black shale 

Coal, clean, bright 1 1% 

Mother coal \i 

Coal, fairly clean, slightly streaked HU 

"Sulphur" % 

Coal, fairly clean 1 % 

Bone, lens % 

Coal, fairly clean 11 

Floor: Fire clay 



r.„J=,CJ)()glc' 
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Imparitiea: Calcite in joint cracks; pyrite in vertical streaks; mother 
nal and pTrite in horizontal streaks. 

Character of the coal: The coal is descrihed by the observer who 
meanired section No. 1 as tough, hard to break, and uniform in quality 
tlinoghoot with no definite line of impurity. Occasional sulphur balls 
ud the clay slips characteristic of No. & are present, but not common. 

Giaracter of the roof: Above the coal is 2 inches of "draw slate" 
followed by 1 to 2 feet of dark "slate," in places containing a limestone 
band or cap-rock up to IS inches in thickness. Sandstone overlies the 
black shale and where the shale is thin it always falls. Niggerheads 
are common in the roof shale. 



COAL company's NO. ] MINE ABOUT 3 MILES NORTH 
OF BARTONTILU 

Entrance: Shaft; 195 feet to the top of No. 6 coal. 
Thickness of coal: Average thickness 4 feet 2 inches.' 
Sections of the coal; 

S*ttion» of No. S eoal in the min« of the CrtBetnt Coal Company 
Section 1 — Face of the Stk touthtast entry 

Thickness 
Ft. in. 

Roof: Black shale 

Coal, fairly clean 10 

Mother coal and dirt M 

Coal, dirty 8 6 

Floor: Dark gray shale 



Impurities: Coal contains pyrite, mother coal and dirt in horizontal 
streaks with calcite in the Joint cracks. 

Section S — Face off room St, off Bth north entry 

ThicknesB 
Ft. wi. 

Roof: Black shale 

Cori, fairly dean 1 10% 

Pyrite parting W 

Coal, fairly clean 1 2 

Xotber coal, soft % 

Coal, dirty 1 

Floor; Dark gray shale 



iThlrtT-alxth Annual Coal R*port of flllnals: D«nartm(>nt of Hln«a and , 

"""•■ ""■ '■ •'■ ' ,ooglc 
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Seclimt S — Face of loth south, off west entry 

Thickness 
Ft. in. 

Roof: Black shale 

Coal, clean IQi* 

Mother coal U 

Coal, dirty, dull 1 2 

Mother coal % 

Coal, dirty, dull 1 2 

Mother coal % 

Coal, fairly clean 2 1 

Floor: Dark gray shale 

""4~ 2~^ 

Impurities: Pyrite, mother coal and dirt in horizontal streaka; pyrite 
in vertical streaka. 

COLUER CO-OPERATIVE COAL COMPANY'S NO. 1 MINE, AT BARTONVILLE 

Entrance: Slope; 110 feet to floor of mine. 

Thickness of coal: Varies from 4 to 4% feet; averages 4 feet 3 
inches. 

Sections of the coal : 
Seetifma of No, 3 coal in mine of Collier Co-operative Coal Compavy 
Section 1 — Room iS off 10th entry off main north; 

SfiOO feet eoutheast of gkaft Thickness 

Ft. in. 

Roof: Black shale 18 

Coal, clean 4 1 

Floor: Fire clay 1 8 



of ^th north entry off n 



Roof: Dark shale 

Coal, canchoidal fracture . 

Coal, rough fracture 

Coal and "sulphur" 

Floor: Brittle clay 



Ft. 

Roof: Dark shale 

Coal, cont .al fracture 

Coal, rout ■' fracture 1 

Coal and "sulphur " 

Coal 2 

Floor: Brittle clay 



*Nal indudHJ in Mmple. 
iSmfaaUHiU- 1, paxs 195 opp 
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Seelion i'—At fat 



■ntry off main we»t entry 

Thickness 
Ft. in. 



Roof: Dark shale 

Comt. conchoidal fracture 6 

Coal, rough fracture 3 7 

Co«l and "sulphur" 14 

Floor; Brittle clay 

4 IH 

Character of the coal : The bed is reported to be fairly uniform with 
few horsebacks and no rolls or faults. 

Character of the roof and floor: The roof is dark shale about 10 
feet thick, above which is a limestone cap-rock, havhig an irregular sur- 
face. The floor is a brittle underclay. 

Tb* analyses are of samples collec'ed where the sections Noe. 2, 3, 
and 4 w«re measured by the U. S. Bureau of Mines.' 

M. E. CASE COAL COMPANY'S NO. 1 (WALBBN) MINE, SOUTH OF FEOIIIA 

Entrance: Drift; about 16 feet to the top of No. 5 coal. 

Thickness of coal: Averages 4 feet 7 inches. The coal thickens 
greatly near the sandstone "f&ult," but elsewhere its thickness is very 
uniform. 

Sections of the coal: 

Seetumt of No. S coal in Walbtn mine of the M. E. Cate Coal Company 
Section 1—Room iS, 7th touth off Btk west 



Ft. 

Roof: Sandstone 

Coal 1 

Clay and pyrite 

Coal 

Clay and pyrite interlaminated 

Coal 2 

Fk>or: Fire clay 






Section 2— End of 7th south off 6th wnt 



Roof: Black slate 

Coal 

Pyrite and day intimately laminated . 



e streaks of clayey mother coal 2 ■ 



iFteldncr. A- C. 3mllh. H. I., ft «1. A 
of coal collcdPd In the fUcal yearn 1111 to 
111, pp. ITS. n», ISIB, 

tlf, S. Ttureau of Mines Bull. 173 p. 3E. 



>ll: IT. R. Burwu ot NInea Bull. 
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Character of the coal : The coal ig uniform in its general charact«r- 
iatiCB. The bed commonly carries a layer of intimately inter) aminated 
pyrite and carbonaceous clay known as brown "sulphur" about 2 feet 
below Uie top, but this impurity ia not persistent. Horsebacks are common 
and are of some special interest because the breaks generally continue 
up into the sandstone which lies upon or a short distance above the coal. 
In the 3d west entry off the 4th south, the sandstone at one place showed 
an open crevice above a horseback out of which the gage has Allien for 
a height of 16 to 20 feet. Clay shale shows in the top of the crack. It 
was not clear whether the clay was a continuation of the filling or a shale 
bed above the sandstone. The crack looked like a crack that had been 
produced or at least widened by weathering, the sides being rounded, 
or smoothed rather than clean and sharp. There was essentially no offset 
of any of the beds. 

Below the horseback the clay floor is commonly raised in a ridge 
suggesting that probably there was some movement of the floor clay into 
the crack when it opened. The character of the lower clay is quite dif- 



Fig. 25. — Sketch of the contact of coal and "fault" in the 6th west off main 
north entry of the M. E. Case Coal Company's No. 1 (Walben) mine 

ferent from that filling the larger part of the ftssure, this material ^par- 
ently coming from some strata above the coal. These rolls in the floor 
clay are taken up by the miner, for which extra pay is given. 

The operation of this mine is limited on the west by a sandstone "fault" 
which cuts out the coal (l^g. 22). The sandstone apparently occupies a 
channel which penetrates the coal bed. The rock is a gray micaceous 
sandstone of about the same character as that forming the roof of much 
of the mine. At some places the coal feathers out under the sandstone 
and at others it terminates very abruptly against (he sandstone. The 
nature of the contact at one place along the "fault" is shown by the 
accompanying sketch (fig. 25). 

Character of the roof: The immediate roof varies from the usual 
succession of black "slate," clod and cap-rock to merely sandstone. The 
sandstone apparently lies irregularly upon the underlying strata, in places 
resting directly upon the coal and in other places separated from the coal 
by a greater or less thickness of the typical roof. 
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Chkracter of the floor: The undsrclay, abont IS inches Uuck, U 
nndertain by an "iron band" 10 inches thick, ^e clay beaves somewhat 
in wet places, and the clay tends to "roll" up in the floor beneath the 
boraeback fissures, risinf nearly 12 inches in some cases. 



LBTNEB COAL COMPANY'S NO. 1 MINE. NOBTBSAST Of OBCHABD MINES 

Entrance: Drift mine; No. 6 coal. 

Thickness of coal: Varies from about 4 feet to 6 feet; averages 4M 
feet. The coal thickens markedly near its contact with the sandstone 
*^ult" (fig. 16} ; elsewhere it is practically uniform in thickness. 

Sections of the coal: 

SeetioTis of No. 5 eoal in the Leitner Coal Company's mine 
Soetion 1 — Bth aoutk entry 



Boof : Black slate 

Coal, laminated, and with thin streaks of mother coal 1 7H 

Pyrite; mixture of clay, organic matter and pyrite. Called 

"brown sulphur" by miners 3 

Coal, like top coal 2 lOH 

Pyrite or clay, hard U 

Coal H 

Floor: Fire clay 



Roof; Black slate with coal stringers . 

Coal 

Pyrite and clay 

Coal 

Pyrite and clay 

Coal 

Pyrite streak In bottom 

Floor: Fire day 



S«ctton t — 5th south entry. 

Thii 
FU 



Section 3 — Face mam loett entry 



Coal 

Pyrite and clay . 
Coal 



4 ^ » 
^dbvGoOglc 
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Section i — Room 12, back west entry 



Roof: "Slate" ... 

Coal 

Pyrite band 

Coal 

Pyrite and clay . . . 

Coal 

Floor: Fire clay . 



Character of the coal: The bed contains a fairly continuous band 
of "brown sulphur" about 18 inches to 2 feet from the top. Not un- 
commonly two such bands are present. 

The horsebacks in this mine are very numerous. The mine map shows 
that the "fault" is encountered on the west side, trending about northeast- 
southwest from the S. W. cor. sec. 2. Hollis Township (T. 7 N., R. 7 E.) . 
The same or another body of sandstone is also present at the usual horizon 
of the coal in section 11. 

Character of the roof: The ordinary roof consisting: of black shale, 
clod, and cap-rock is present except where the sandstone has cut down 
to the coal. The parting between the coal and the shale roof is poor and 
commonly the lower 4 to 6 inches of the roof comes down with the coal. 
It is rather difficult to separate the shale from the coal, so that the waste 
material thrown into the gob contains considerable coal. 

MAPLBTON COAL COMPANY'S NO. 1 MINE, AT MAPLBTON 

Entrance: Slope; No. & coal. 

Thickness of coal: Uniform; varies between about 4 feet 4 inches 
and about 4 feet 10 inches; averages 4 feet 6 inches. 
Section of the coal: 

Section of No. .5 coal in. the viUte of the Mapleton Coal Company 
Measured in a room off the main weat back entry 

Thickness 
Ft. in. 

Coal with s'reak of pyrite in upper inch 2 6 

Coal, dirty A 

Coal I 2U 

Mother coal M 

Coal 1 



Character of the coal : The coal is very uniform and clean. About 
the only impurities are a few "horsebacks" and a few discontinuous clay 
and mother-coal bands -fit of an inch thick or less. Because of the great 
regularity of the coal, no special description of the seam is necessary. 

Character of the roof: The roof is constant in character. The suc- 
cession consists of the usual black "slate," clod, and cap-rock. The first 
is 12 to 14 inches thick, the second 14 to 16 inches, and the last 2 to 6 
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isdtes, Ijnng from 24 to 30 inches above the coal. Above the cap-rock is 
Kny shale. Although in places the cap-rock is rather soft and shaly, 
renerally it forms a solid roof. The black shale or "slate" roof carries a 
few niggerheacis lying in the "alate" and coal. 

Character of the floor: The floor is fire clay; it heaves some where 
lUinp and rolls up under horsebacks. 

EAST HAPLETON COAL COMPANY'S "EAST" MINE, AT MAPLETON 

Entrance: Drift; No. & coal. 

Thickness of coal: Varies from 4 feet 6 inches to 5 feet 8 inches; 
aTeranea 5 feet. 

Character of coal: The coal is very irregular due to horsebacks and 
persistent pyrite bands. The coal runs nearly 12 inches thicker than in 
other mines and the irregularities in thickness are greater. The horse' 
backs, commonly 2 to 3 feet through, are present almost constantly in the 
face. The cracks running up into the roof cut it up like a mosaic. The 
Door below is offset along lines matching the cracks in the roof, giving a 
relief of 8 to 12 inches. 

The sulphur bands consist largely of the "brown" laminated pyrite. 
An almost continuous streak, generally l>4-inch thick and in places 6 to 9 
inches lies about 24 inches from the top. These impurities and irregu- 
larities make mining very expensive, as it is probable that about half the 
material taken out of the mine is rock waste. 

The sandstone "fault" of the region is reported to lie a short distance 
north of the present workings of the mine. 

NEWBAM BROTHEEa' NO. 4 MINE, AT GLASPORD 

Entrance: Shaft; 148 feet to the top of No. & coal. 

Thickness of coal: Practically uniform; varies from 4 feet 4 inches 
to 4 feet 6 inches. 

Character of the coal: The coal lies in a single bench with few 
irregularities. Horsebacks though present are not especially numerous. 
Some p3rrite is encountered in streaks, balls, and lenses. Pyrite lenses 
averaging about 1 inch thick by 6 to 7 inches across are especially common 
near the horsebacks. They begin to appear 6 to 8 feet back from the 
fissure. Some of the horsebacks have a large per cent of pyrite in them 
and are very hard to mine. 

Character of the roof: The roof consists of 6 to 14 inches of black 
"slate, " 6 to 8 inches of clod, and 8 to 10 inches of limestone cap-rock. 
The parting between the coal and black shale is poor, due to the presence 
of pyrite balls and lenses at this positic ]. The pyrite tends to bind the 
coal to the "slate" so that either the upper few inches of coal is left in 
the raof or else the lower part of the shale comes down with the coal, in 
the latter case the shale with 3 or 4 inches of attached coal is usually 
thrown into the gob. 

Character of the floor: Fire clay, which is reported to heave when 
wet, forms the floor. 

NO. 2 t"OAL 
The coat which has been reopened during the last year in the mine 
at Pottstown, and the coal formerly mined hy the Third Vein Coal 
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Company at Orchard Mines, and which is encountered in several drill 
holes in the county 1 17 to 140 feet below No, 5 coal, is believed to be 
the No. 2 bed. 

The thickness of the coal averages about 2j^ feet, or about two- 
thirds the thickness of No. 5 in this region and about 1 foot thinner 
than No. 2 coal in the La Salle and Spring Valley region. Here as 
elsewhere the coal is apparently regular in thickness, and uniform in 
character over large areas. Impurities that could seriously affect the 
value of the coal are lacking. The brassy nodules of pyrite typical of 
this coal are present, but because their contact with the coal is sharp 
and clean, they can be readily removed at the face. The pyrite im- 
pregnates the surrounding coal little if any, in contrast with the many 
pyrites lenses in other coals, and it is therefore generally unnecessary 
to discard much coal with the sulphur balls. 

Roof conditions are normal for No. 2 coal. The "soapstone" or 
gray shale and black "slate" found in succession above the coal in the 
Longwall District' seems to be very widespread. The succession in 
this field seems to be the same as that in the northern district 'Hie 
gray shale or "soapstone" is 9 to 12 feet thick on the average, which is 
a few feet thinner than at La Salle, and the black "slate" is about 2 
feet thick. The "slate" carries large niggerheads or limestone 
concretions as tn other regions. Above the black shale is a limestone 
about 2 feet in thickness. In places the black shale comes down on the 
coal cutting out the soapstone. 

This coal is always mined by the longwall system, and except for 
the fact that the coal is thin, conditions are favorable for mining. 
There is little question but that eventually this bed will be extensively 
mined in this region, though probably not until the best areas of No. 5 
coal are exhausted. 

The chemical character of No. 2 coal is discussed briefly in Part I 
and an analysis of the bed is included in Table 3. 

HINB NOTES, NO. 2 COAL 

The following notes are based upon observations in two mines 
operating in No. 2 coal. Of these the Third Vein Coal Company has 
not been in operation for several years, the observations having been 
made in 1908. 

THIRD VEIN COAL COMPANY'S ABANDONED MINE IN NW. U SEC. 14, 
T. 7 N., R 7 b. 

Entrance: Shaft; 162 feet to the top of No. 2 coal. 
Thickness of coal: Variea from 2% to 3^ feet; averages about 2 
feet 11 Inches. 



illltnols Coal Hlnlng InveillBatlons Bun. 10. leiG. 
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Section of the coal: The coal waa measured southwest of the shaft 
ID room No. S off the first straight south ( T) entry. The coal was 32 Inches 
thkk, with gray shale roof and fire-clay floor. 

Character of the coal : The coal contained one sulphur lens which in 
Ae face measured 1 by 6 inches. Such lenses were reported to be rare 
and to occur at any place in the bed. The coal is described as "long grain." 

Character of the roof: The shale or "soapatone" is a slabby dark- 
gray shale with small lenses of light-gray, sandy shale 1 inch thick. The 
pay shale is generally 8 to 12 feet thick, but is absent in places, the 
Mack "slate" resting on the coal. The "soapstone" is slabby, dark gray, 
and contains small 1-inch thick lenses of tigbt-gray sandy shale. The black 
"slate" above is thin, shelly, hard, and brittle, with half-inch lumps on the 
bedding planes, and is reported to be about 10 feet thick. It contains 
niggerheads commonly as large as 12 by 6 by 24 inches. 

Character of the floor: The floor is fire clay which is at least 6 feet 
thick. At one place it has been drilled into to a depth of 12 feet. 



JOBN A. HOFFUAN'S "BLUE FLY" (WANTUNC) MINE, AT P 

Entrance: Shaft; 107 feet to the top of Ko. 2 coal. 
Thickness of coal: Varies from 2 feet 4 inches to 2 feet 8 inches; 
averages 2H ftet. 

Sections of the coal: 

SBcnONS OF NO. 2 COAL IN THE "BLUE FLY" MINE. AT FOTTSTOWN 

Seetion 1 Thickness 

Ft. in. 

Boof : Gray shale or "soapatone" containing small lime and 

pyrite concretions, 9 feet or more 

CmI. clein 1 9i^ 

Pyrito streak 

Coal 

Clay hand 

Coal 

Floor: Fire clay 



Section « — 50 fett aouth of theft 



Koof; Gray shale 

Coal, containing one sulphur ball 4 inches thick. . 
Floor: Fire clay 



Section S — End of aoutkaett etttry 



Roof: Gray shale . 

Coal 

Floor: Fire clay . . . 



^d by Google 
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Character of the coal: The Beam is practically uniform tiiroughont 
the mine. The few partings are not persistent, but sulphur lens«s and 
balls occur at various positions. Many seem to be pyritized parts of plants. 
These average in size about U by 8 to 10 inches; some are as large afl 
4 by 12 to 14 inches. The amount of pyrite present is estimated to be 
between 1 and 2 per cent by weight of the coal. 

The coal is rather hard and bright. Some cleat is developed, the 
fracture being north and south, and at right angles. Vertical sheets of py- 
rite are present but are not persistent in some of the joint cracks. 

Character of the roof: The roof rock is typical "aoapstone" about 9 
feet thick. Above this is 2 feet of black "slate" which is capped in turn 
by a 2-foot limestone. 

Character of the floor: The floor clay is a gray, even-textured clay 
which is reported to be 3 to 4 feet thick. Its character is not welt known. 
It probably will heave if wet. 

NO. 1 COAL 

No. 1 coal has been worked in the mine at Pottstown at a depth of 
240 feet, 133 feet below No. 2 coal. Udden^ states that the lower bed 
consists of a lower bench varying in thicknes from 2 feet 2 inches to 
3 feet, a parting of shale less than 3 feet thick, and an upper bench, 
1 foot 2 inches to 1 foot 4 inches thick. Where the parting between 
the two benches was not too heavy, both were mined. The coal is of 
fairly good quality, but the mining was too expensive for the market 
at the time, and operations ceased more than ten years ago. 

In general it is believed that this seam of coal is probably too thin 
to be of commercial importance for many years. It is possible, how- 
ever, that there is beneath it a clay of commercial value, which if mined 
with the coal could be profitably extracted. Unfortunately, informa- 
tion in regard to the quality of the clay is not definite. Clays of com- 
mercial importance, however, are known to underlie the horizon of 
No, 1 coal in other parts of the State, especially in the counties west 
and south of Peoria Coimty, so that exploration might be rewarded by 
discovery of similar clays in this county. 
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SANGAMON COUNTY 

Production and Mines ^ 

rroduction in tons from No. 5 and No. 6 coals, year ending 

June 30, 1920 6,844,049 

Production in tons from No. 5 coal, year ending June 30, 

1920 4,485,434 

Average production from No. 5 and No. 6 coals, 1916-1920, 

inclusive 6,696,458 

.Average production from No. 5 coal, 1916-1920, inclusive 4,564,363 
Total production, from No. 5 and No. 6 coals, 1881-1920. .129.054,297 
Total production from No. 5 coal, 1881-1920 85,00O,0O0± 

The total production of coal from Sangamon County for the year 
aiding June 30, 1920, was a little more than 9 per cent of the State's 
entire output. The production of No. 5 coal in the county was about 
tv»-thirds of the combined production from No. 5 and No. 6 coal. 
Six shipping mines in the southern part of the county report a pro- 
duction of 2,358,615 tons of No. 6 coal ; and 22 shipping and 4 wagon 
mines in the northern part of the county produced 4,485,434 tons of 
Xo. 5 coal. Sangamon County as a whole ranked fourth among the 
counties of the State. The shipping mines in operation in 1920 are 
listed in Tabic 6. 

Coal Bearing Rocks 

Information concerning the geological succession of the northern 
part of Sangamon, where No. 5 is the important coal mined, is con- 
uincd in a report on the Springfield quadrangle by T. E. Savage', and 
in an earlier report on the geology and mineral resources of the Tallula 
and Springfield quadrangles by E- W. Shaw and T. E. Savage.' 

These two publications will be largely drawn upon in describing the 
coal-bearing rocks and the character of the coals. 

The record of a deep hole is included in Part I and used in Plate II. 

The following extract from State Geological Survey Bulletin 20 
describes particularly the rocks underlying the Springfield quadrangle 
but applies generally to all that part of the county covered by this re- 
port. 



quadrnnslF; Illinois StHle Geoloiclcal Survoy Bull. 20 pp. 9T-1I0. 
iSiiaw. E. W.. ni'd RnvnKf. T E.. V. S. n.'olnslrnl aurve> 
Tullula-^prlnsneld miio (No. 188) 1913. 
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KINBS OF HOCK IN THE AREA 



"The rocks of the Springfield quadrangle consist of : ( 1 ) suff 
ficial materials, composed of unconsolidated beds of glacial till or drifl 
loess, sand, and alluvium which have been derived from the breakinj 
down of pre-existing rocks; and (2) sedimentary rocks, which under' 
lie the surficial materials and consist of more or less consolidated bed 
of sandstone, shale, limestone, and seams of coal, arranged in nearl] 
horizontal layers. 

SURFICIAL MATERIALS 

"The surficial materials in this area comprise glacial, aeolian, and 
fluvial deposits, which cover the sedimentary rocks to an average deptli 
of about 35 feet. They are thinnest over the areas that formed the high- 
lands in the pre-glacial time and are thickest above the valleys of the 
early Pleistocene streams. Sangamon River follows such an old valley 
along its northward course near the we^t side of the quadrangle. Over 
this valley a well in the NW. i^ sec. 23, T. 18 N., R. 6 W. was put I 
down 170 feet without reaching the bottom of the surficial materials. I 
The altitude of the bottom of this drilling was 125 feet lower than the \ 
surface of the consolidated rocks two miles farther east. 

INDURATED ROCKS 
GENERAL DEE^RIFTinN 

"The hard rocks of this region have been studied in natural expos- 
ures through a thickness of 225 feet. By means of test borings for 
coal and oil they have been explored to a depth of 1,500 feet. Columnar 
sections of the logs of representative coal shafts and test borings are 
given in Plate VH. These show in detail the character and sequence 
of the strata that underlie the surface materials as far as they have 
been explored in this region. All the information concerning the rocks 
underlying the Pennsylvanian strata in this area is obtained from a 
drilling near Springfield, a log of which is shown in section 1, Plate 
VII. The succession and geological position of these rocks are also 
shown in the following generalized section. 



^dbvGooglc 



D„ii„.db,Googlc I 



idbyGoOgIC 



SANGAMON COUNTY 20& 

Generalietd atction of hard roekt kncwn in the Spring/itld 
quadrangle 

Thickness 
Pennsytv&nian system — Fett 

UcLeansboro formation — including all of the Pennaylvanian 
strata above the top of No. 6 coal, and composed of shales, 

sandstones, some impure limestones, and thin coals 4S-226 

Carbondale formation — embracing all of the strata between' 
the base of No. 2 coal and the top of No. 6 coal; and con- 
sisting of shales, sandstones, limestone, and productive coal 

beds; about 243 

Fottsville formation-^comprising the strata between the bot- 
tom of the Pennsytvanian and the base of No. 2 coal, and 
' composed mostly of sandstones in the lower and shales in 

the upper part, with interbedded thin coals; about 278 

Hississippjan system — 

Salem and St. Louis formations — predominantly limestones 

with some shales; about 216 

Keokuk and Warsaw formations — dominantty shales with some 

limestones; about 164 

Burlington formation — cherty limestones and chert; about. . . . 106 
Kinderhook formation — greenish to bluish-gray shale, lime- 
stone and red shaly limestone; about 166 

Devonian system — 

Upper Devonian series — dark shale with spores of SporangUea 

abundant; about 133 

Middle Devonian series (Hamilton of Iowa or Northwest 
province) — gray limestone; to bottom of boring 28+ 

POTTSVILLE PORUATION 

"Fottsville strata "comprising the base of the Pennsylvanian sys- 
tem have been explored in three deep borings. They consist of coarse, 
gray sandstone and some conglomerate in the lower part, and shales or 
sandy shales predominating in the middle and upper portions. A thin 
coal bed lies 140 feet from the base and a somewhat thicker coal about 
100 feet above the former and 33 feet below the bottom of No. 2 coal. 



CARBONDALE PORMATION 

"It has seemed desirable by the Survey to use the name Carbondale 
as a substitute for, and to make it embrace all the strata that were 
includerl in. Iwth the Petersburg and the La Salle formations ai de- 
scribed in a previous report.' This is the important coal-bearing for- 
mation in the State. Its basal member. No. 2 coal, consists usually of 
two thin beds separated by about 4 feet of dark shale. Above this coal 

iDflWolr. F. W.. Introduction In iiliidl«i of Illinois coal: Illinois Stale 
OeoIoKlcal Survay Bulletin IS. p. 180. ISIO. 
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is a shale which is followed by sandstone, and that succeeded by dark- 
colored shale up to an 18-inch coal bed, about 80 feet above coal No. 
2. Between this coal and the next higher coal bed is an interval of 
about 55 feet, occupied almost exclusively by dark shale. Above this 
coal gray or blue to black shales extend to coal No. 5 which lies about 
54 feet above the next lower coal. 

"No. 5 (Springfield) coal is the important coal seam in this region 
and has an average thickness of about 6 feet. It contains numerous 



Fig. 26. — Pho'ograph of a shale bed a short distance above No. 7 coal, ex- 
posed in the south bank of Spring Creek, NE. ',4 sec. 25, T. 16 N., B. 6 W. 



characi eristic clay seams or 'horsebacks' which extend down into it, 
or through it, in a more or less vertical direction. The roof of this 
coal consists of 3 to 5 feet of black, laminated, fissile shale bearing 
numerous shells of Orbiculoidea mtssourtensis and other fossils, and 
containing in the lower part numerous rounded nodules ('nigger- 
heads') of calcareous pyritic shale. A limestone cap rock, generally 
about 12 inches thick, overlies the black shale, and is followed by 1 to 

4 feet of light-colored shale. No. 6 coal lies about 50 feet above No. 

5 coal and, with the exception of No. 5 cap rock, the strata lying be- 
tween these coals are mostly shale. 
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"Within the quadrangle No. 6 coal is only 2 to 14 inches thick, but 
h becomes thicker and has been mined at Mechanicsburg to the east 
and at Chatham to the south, only a short distance from the borders 
of this area. 

HCIXAN3B0R0 FORUATION 

"The roof shale of No. 6 coal, the basal member of the McLeans- 
boro formation, is 3 to 5 feet thick. It is followed by about 6 feet of 
limestone which contains Fusifiina vcntricosa as the characteristic fos- 
sil. A thin coal (No, 7) 3 to 4 inches thick, occurs about 45 feet above 
the \o. 6 bed. Between these coals are several feet of red, mottled 
shales which are exposed at Ralls Ford on Sangamon River, and con- 



FlC 27. — View of sandstcne below No. Ft coal, exposed in the north bank of 
S«ng«mon River at CarpenUr's bridge, NW. ^ sec. 1, T. 16 N., R. 5 W. 

stitute a very characteristic and easily recognized horizon throughout 
this r^on. The shale may, for convenience, be called the Ralls Ford 
shale member. Above No. 7 coal there follows a bed of bluish-gray 
shale with occasional sandy layers about 45 feet thick, exposed in the 
south bank of Spring Creek in the NE^ s«. 25, T. 16 N.. R. 6 W., 
and shown in figure 26. 

"Over a very limited area near the extreme northwest comer of 
the quadrangle there outcrops along Indian Creek about 6 feet of hard, 
gray, partly brecciated limestone which is better exposed in the banks 
of Rock Creek a few miles west of Athens. This limestone is thought 
to correspond with the Lonsdale quarry limestone in the Peoria quad- 
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rangle. Over the greater portion of the Springfield area this limestQ 
is wanting, but its place appears to be at the top of the shale bed ab( 
No. 7 coal. 

"Above this shale are 30 or more feet of sandstone exposed io i 
north bank of Sangamon River at Carpenter's bridge, NW. % sec. 1,1 
16 N., R. 5 W. (see figure 27), A few feet of shale separates I 
sandstone from No. 8 coal and associated beds. 

"No. 8 coal, the underclay below, and the roof shale and cap raj 
above, comprise a succession of strata that are easily recognized in I 
logs of mine shafts and test borings in the central and eastern portidl 
of the area. They outcrop in the west bank of Sugar Creek, sec. 13, 
15 N., R 5 W. ; in the south bank of the Sangamon River, sec. 6, T. 1 
N., R. 4 W. ; and in the east bank of Fancy Creek, sec. 13, T. N., R.| 
W. 

"Above the limestone overlying No. 8 coal is 40 or 50 feet of sh^ 
exposed in the shale pit of the Springfield Paving Brick Co. neaj 
Springfield. This is followed by about 35 feet of sandstone whiq 
outcrops along Sangamon River near the middle of sec. 4, T. 15 Ni 
R, 4 W., and in the soulh half of sec. 27, T. 16 N., R. 4 W. 

"Belonging a few feet above this sandstone is the Crow's Mill lime 
stone, exposed in the old quarry near Crow's Mill along Sugar Creel 
about 3 miles south of the quadrangle. This is a hard limestone, bear 
ing large shells of Productus, Spirifer, and Compostta. It occurs i 
heavy layers, large masses of which, more or less shifted by the ic 
sheet-, of the glacial period, are present in the area under discussion." 
Sthuctl're 

The structure of that part of Sangamon County which is included 
within the Tallula and Springfield quadrangles has been determined 
with as great detail as possible and the lay of the rocks as determined [ 
by the altitude of No. 5 coal is shown by maps in the U, S. Geolc^cal \ 
Folio 188.' i 

The structure map of the county, Plate VIII, is relatively detailed | 
for the area included within the Tallula and Springfield quadrangles; * 
but the structure for the part of the county east of the quadrangles ' 
is based on very scattered data and estimated elevations, and accord- 
ingly is shown by dashed contour lines. 

The following statement from the Tallula- Springfield folio sum- 
marizes the structure in that area. The description includes the ad- 
jacent southeast portion of Menard County. 

ISavage, T. E.. The gcoloHv and mtneinl reaoiircea of (he Sprlnsneld 
quaaratiele: ininols Slate Oeoloslcal Survey RuU. 20. pp. IDS-KIT. 1916. 

BShnw, E. W.. and SuvaB'-. T. K.. Gfi.liistcnl Surv.-j- Geol. Atlas: Taltula- 
SprlnKfleld Folio CNo. ISB). 1913. 
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STRUCTURE OF THE TALLULA AND SPRlN(;riELD QUADRANGLES 

"As a rule the strata of the Tallula and Springfield quadrangles 
dip somewhat south of east at the rate of about 10 feet to the mile, 
but this general dip is modified by low folds and minor irregularities, 
most of which are too-ill defined to be described separately but which 
are shown on the maps by contours drawn at intervals of 25 feet on 
the base of the Springfield coal. These irregularities are the product 
of irregularities in the surface upon which each layer was deposited 
and of differential settling and warping since deposition. The prev- 
alent eastward dip is, in part at least, the result of deformation. It 
carries the base of the Carbondale formation from a position about 
200 feet below the surface at the western side of the area to one nearly 
400 feet below the surface on the eastern side. This general dip is 
modified by a syncline just east of Tallula, by an anticline extending 
southwestward from Springfield, and by many minor irregularities. 
The syncline east of Tallula is steeper on its west side, as mi^t be ex- 
pected on account of the prevailing eastward dip. In the mine of the 
Tallula Coal Co. the dip is so steep that the mine cars on an eastward 
trip must be 'spragged' or otherwise held in check. However, even 
where steepest, the dip dos not exceed 60 feet to the mile. In the 
northeastern part of the area the predominant dip is eastward and is 
about 10 feet to the mile. In the southern part the general dip is south- 
eastward but is modified by a syncline and anticline which enter the 
area near the middle of the southern side. The anticline extends north- 
eastward as far as Springfield, whence it curves to the southeast, passing 
near the village of Keys. West of Springfield the strata in the flanks 
of the arch dip 15 feet to the mile, but east of Springfield they I"- 
progressively flatter on both sides of the axis, for the anticline plunges 
southeastward in conformity to the general dip. 

"In some areas the Springfield coal is almost level throughout 
several square miles; in others it dips more than 20 feet to the mile. 
In some places its dip differs from the general slope or is even oppo- 
site to it. In most of the mines, however, it has almost no percemi' ■ 
<iip, and throughout a considerable area between Pleasant Plains and 
Salisbury the coal bed and the other strata seem to lie practically hor- 
izontal. In the southeast quarter of the Tallula quadrangle the beds 
so far as is known dip regularly southeastward at the rate of about 15 
feet to the mile, but in that district few borings have reached the coal 
and some of the structural features may have not yet been brought to 
light. Indeed, throughout a considerable part of this quadrangle no 
liorings have reached recognizable strata, and the structure map there- 
fore lacks many details which can be shown when the coal has been 
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worked more extensively, but the mine shafts and borings already sunk 
are rather uniformly distributed, so that the major structural features 
as shown are believed to be approximately correct." ' 

Coals 
coals below no. 5 
"A fairly persistent coal bed about 2]^ feet thick lies about 58 feet 
below No. 5 coal. Another bed, which seems persistent, occurs about 
120 feet below No. 5 coal, and averages about 2 feet in thickness. Two 
other coal beds which are locally present, a^r^gating about 3 feet 
in thickness and separated by a few feet of shale, lie at a depth of 
about 191 feet below No. 5 coal. In the Riverton section a 32-incti 
coal was reported 250 feet below the No, 5 bed, but in the Springfield 
boring the corresponding coal is much thinner. A few other thin bands 
occur locally in the Pennsylvanian strata below No. 5 coal. At some 
future time one or more of these lower coals may be of economic 
importance, but until the No. 5 bed becomes practically exhausted, the 
deeper and thinner coals will not be exploited. 

No, 5 Coal 

CHARACTERISTICS OP NO, 5 COAL 

"The coal known as No. 5 (Springfield) is the only bed at present 
worked in the quadrangle. Its thickness varies but little in the differ- 
ent mines, the range within the area being from 5}^ to 6% feet. It lies 
entirely below drainage, being found at depths from 150 to 273 feet 
below the surface. The depth to the coal at any one place depends both 
upon the altitude of the surface and the altitude of the coal at that 
place. No. 5 coal is remarkably uniform and persistent, being found 
at every place where borings have been put down to its level, and it is 
also present in the State over an extensive territory to the west and 
south of the area. 

CLAY SFAMS IN NO. 5 COAL 

"One of the conspicuous features of No. 5 (Springfield) coal is 
the occurrence in it of numerous "horsebacks," as they are called by 
the miners. These are more or less irregular and branching fissures 
filled with clay or shale, extending downward from the overlying beds 
into or through the coal. They range in width from 2 of 3 inches to 
3 or 4 ffet, the walls not being very nearly parallel, and are considera- 
bly and abruptly wider in the coal than in the overlying roof shale. 
(See fig. 28.) 
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"The clay or shale filling the fissures is light gray and generally 
soft. Rarely it is hard enough to emit sparks when struck with a ham- 
mer, but as a rule it soon slakes down into an incoherent mass on ex- 
posure to the air. The clay in many fissures contains fragments of 
black shale derived from the roof of the coal, reaching down 29 inches 
beloiv the top of the coal. A few fragments of limestone from the cap 
rock are also found in this clay below the top of the coal bed. In horse- 
backs that cut through the coal bed pieces of coal have been found as 
much as 9 inches below the bottom of the bed. No fragments of coal , 
have been found higher than the top of the coal bed. 

"The fissures show no regularity of spacing or of direction. In 
some mines they are 40 to 60 feet apart ; in others they are separated 






Sandstona 
GrayargiUits 



Springfield 
(No.5)coal 



PlC. 28. — Sketch of ^ical clay Beam or "horseback" seen in the SpringfleTa 
Coal Mining Company's No. 6 mine, near Springfield. 

by 200 to 400 feet or more. They trend in various directions, no one 
direction predominating, even in the same mine. All are either vertical 
or steeply inclined, with irregular walls which gradually converge 
downward within the coal. They have a very slight vertical range. In 
the Mechanisburg mine a coal bed, formerly worked, lies about 35 feet 
above No. 5 coal, which is the coal now mined. Although No. 5 cnal is 
cut by numerous horsebacks, none were encountered in the higher bed. 
"The walls of the fissures are slickensided but show no traces of 
weathering. Slickensided planes are also common in the clay filling 
the fissures. If the fissure is inclined, the uppermost laminae of the 
coal adjacent to the fissure on the overhanging side are bent somewhat 
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Steeply downward, the distortion fading out laterally within a few feet 
from the fissure, and in a few places the lowermost laminae of the coal 
on the other side of the fissure are bent upward, but to a much less 
degree. If the fissure is vertical, or nearly vertical, the uppemost 
laminae of the coal are bent downward on both sides of the fissure, but 
the more nearly vertical the fissure the less the amount of bending. In 
no fissure is there a true fault or a relative dispbcement of the middle 
l»art of the coal bed oo the opposite sides of the fissure. 

"The material filling the fissures jppears to have been derived 
chietly from the gray shale overlying the cap rock of the coal bed and 
to have been forced downvvanl into the coal through breaks in the cap 
Twk, as is indicated by the don-nwanj bending of the edges of the cap 
iwk and i.>f the cvial laminae, by the oonirrence of the fragments of the 
cap rvvk beli»w the t^-p of rhe coal. ar>l by tbc coamniity of the ma- 
terial of the fissure with that of the bed of gray sfaafc. 

"The c\.\k( aj-t^ars to ha*^: vw;^ie^i rta-illy in a lateral direction, as 
slK*wn bv the greater wi«i:h of th< Assures e the coal bed than in the 
o\«-!\:T;g AiiU ar^.'.•:■^■^:;;i siran. Tl-Ji: :re cmI a^.x-ded accommodation 
to t^X' >:rg;-;;-. vauv;-^ :-< r.ss^-rvs :-; a^<c -r^ixare-i by :he fact that many 
%>; :hsr s:"j.Vr r.?j> .rv> .i-.-ii; »-;-■- :>< o al -<r! i^z? brancbci which 
e\ei'-f-ii"> J-^r --wt -.r :'-e o--jl'- 
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parts of the bed was equalized by the movement of some of the 
mass toward points of least resistance. When the consolidation 
reached a certain stage such adjustment was no longer possible, so 
that continued unequal shrinkage of the mass produced unequal strains 
in the roof of the coal under its load of superposed rocks. Where the 
roof of the coal bed was a somewhat plastic shale the mobility of the 
particles of the shale permitted an adjustment of the inequalities of 
strain, resulting from the unequal contraction of the coal bed, the ad- 
justment being accomplished by the formation of rock rolls such as are 
common at the top of the No, 6 (Herrin) coal in the Carterville- 
Zogler region of southern Illinois. The roof shale in the vicinity of 
the rolls is cut by slickensided zones for several feet from the center 
of the roll, indicating a considerable lateral movement in the shale 
during the adjustment necessitated by the strains. The roof of the 
Springfield coal, however, is a hard, brittle shale without the mobility 
requisite for such adjustment. If (he limestone cap rock had been 
very thick it might have withstood, without fracture, the strain due 
to unequal contraction in the underlying coal, but its average thickness 
is only 12 or 14 inches. The roof shale and the cap rock were together 
not strong enough to withstand the unequal strains to which they were 
subjected and broke under the pressure, at places marked by fissures. 
"Immediately above the cap rock is a bed of rather soft gray 
shale, the material of which was squeezed downward through the 
fissures into the coal until the inequalities of pressure were adjusted. 
The adjustment was limited to a narrow zone below the fractures in 
the roof shale and cap rock, and its effects are of slight horizontal 
extent but penetrate to considerable depths. 

CONCRETIONS ABOVE NO. 5 COAL 
"Rounded concretions of calcareous, pyritic shale, called pyrite 
balls or 'niggerheads' and varying in size from one inch to four 
feet or more in diameter, are in places numerous along the contact 
zone of the black shale with the top of the coal. These concretions 
have been compressed less than either the overlying black shale or the 
underlying coal, and hence the lamin<e of the black shale arch upward 
over the 'niggerheads,' and those of the upper part of the coal bend 
downward beneath them. The continued contraction of the coal scam, 
after the partial consolidation of the coal and of the overlying black 
shale, permitted a sufficient amount of movement to take place around 
and above the 'niggerheads' to give their surface a slickensided ap- 
pearance, and to cause them to fall readily from their matrix after the 
underlying coal has been removed. , - . 
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NO. 6 COAL 

"No. 6 (Belleville or Herrin) coal is known only from the records 
of mine shafts and test borings, and as far as known is too thin to 
be profitably worked within this area. This bed was formerly mined 
at Mechanicsburg some distance east of Springfield and it is mined 
extensively 20 miles south. The coal where first penetrated by the 
Mechanicsburg shaft was about 6 feet in thickness, but it thinned 
rapidly northward, and was abandoned when No. 5 coal was dis- 
covered below it. In two of the shaft sections it was reported absent, 
but in these the horizon was marked by a black shale underlain by fire 
clay. This coal lies at an average distance of 49 feet above No, 5 
<:oal, the distance increasing in general toward the north. 

"In this quadrangle No. 6 coal varies in thickness between 2 and 
14 inches, the average being 4J^ inches. The thickness increases rap- 
idly in a southerly direction. Near W'averly it is 3j/^ feet thick. At 
Chatham the thickness is between 5 and 6 feet, and at Divernon it is 
nearly 8 feet thick. This coal is mined extensively in the southern 
portion of Sangamon County, and farther south in the vicinity of 
Belleville, Duquoin, Carterville, and Herrin. 

NO. 7 COAL 

"No. 7 coal is not thick enough to be of economic importance, 
measuring generally only 2 or 3 inches. In three of the shaft records 
the horizon is known only by the associated fire clay and black shale 
strata, the coal itself not being present. The position of this coal is 
50 feet above No. 6 coal, and about 100 feet above No. 5 coal. 



"The thickness of No. 8 coal varies from 18 to 31 inches. The 
bed lies above drainage over the whole of the area except in a belt 
around 3 miles wide along the east border, and it has been eroded 
away from a strip of about equal width along the west side of the 
■quadrangle. For several years before the deeper and thicker bed, No. 
5, was discovered, this was the only coal worked in the Springfield 
region. The mining was done by drifts run into the hillsides at points 
where the bed outcropped above the level of the streams. Traces of 
such workings may be seen along a branch in W. J4 sec. 32, T. 16 N., 
R. 5 W. ; along the west bank of Sugar Creek in sec. 12, T. 15 N., R. 
5 W. ; and they are numerous along the south bank of Sangamon River 
in sec. 5 and 6 T. Ifr N., R. 4 W. The greatest measured thickness 
of this coal was at the Sangamon River localities where it reached 
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31 inches. No. 8 coal lies at an average distance of about 77 feet 
above No. 7 coal, and about 175 feet above No. 5 coal. 

"No swamp conditions or soil beds seem to have been developed 
in the interval between No. 5 and No. 6 coals. Between coal beds 
No. 6 and No. 7 there is generally reported one, and in some instances 
two, layers of black shale with underclays. In a few places there is a. 
thin bed of coal at one of these levels. Between No. 7 and No, 8 coals 
there is less frequently reported a clay-shale succession with a rare 
occurrence of a thin coal bed. 

"A comparison of the thicknesses of the coal beds from No. 5 to 
No. 8, inclusive, and of the distances separating them in various mine 
shafts and borings is given in Table 7." ' 

Mine Notes 
dawson coal mining company's mine, at dawson 

Entrance: Shaft, about 250 feet to No. 5 coal. 

ThickneBs of coal: Avera^ thickness, 5 feet 2 inches. 

Character of the coal: The upper foot and the lower foot of the 
seam are free from pyrite but there are small discontinuoua lenses in the 
middle part. "Horsebacks" and ni^gerheads are fairly numerous. Some 
of the "horsebacks" contain much pyrite and are very hard. The coal has 
a general dip to the east which is interrupted by small rolls or arches, 
the dimensions of which were not reported. 

Character of the roof: The roof is black "slate," 1 to 4 feet thick, 
and commonly underlies a cap-rock which attains a known thickness of 
4 feet and which in turn underlies sospstone 1 to 20 feet thick. 

Character of the floor: The underclay is IH to 5 feet thick. It is 
reported to heave. 

BARCLAY COAL COMPANY'S ABANDONED MINE, AT BARCLAY 

Entrance: Shaft; depth to No. 5 coal about 247 feet. 

Thickness of coal: Averages about 5 feet 10 inches. 

Character of the roof: The immediate roof is black slate about 3 
feet thick, underlying a sandstone cap-rock 2 feet in thickness. The roof 
is reported to be good. 

SANGAMON COAL COMPANY'S NO. 3 MINE, AT CANTRALL 

Entrance: Shaft, 206 feet to the top of No. 5 coal. 

Thickness of coal: Averages 6H feet in thickness, with a maximum 

of over 6 feet- 
Character of the coal: The coal is uniform in character and contains 

thin streaks of pyrite and some pyrite nodules as the principal impurities. 

These occur in no great abundance. The coal is mostly bright and finely 

rpsoiirces of the SprinBflelfl quad- 
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laninated. Clay veins or "horsebacks" are the onljr important interruption 
in the continnity of the bed. 

Character of the roof: The immediate roof is commonly black "slate." 
Locally the "alate" is absent and the cap-rock rests upon the coal. The 
Bsaal thickness of the limestone cap-rock is about 1 foot, and the "slate" 
Taries up to about i feet. Commonly a Etreak of pyrite occurs in the shale 
Joit above the coal, which "freezes" the coal to the shale so that in mining 
mboat 1 inch of the coal stays up. This is said to be desirable, as it pro- 
tects the shale from the air. The slate abo contains "niggerheads" which 
make the roof rather irregular. 

Character of the floor: The underclay is about 3 feet thick. It heaves 
soBoewhat when wet. 

anZENS COAL MINING COMPANY '3 MINE "A," M MILE WEST OF 
SPUNCnELD 

Entrance: Shaft, 207 feet to No. S coal. 

Thickness of coal: Where measured the coal had a thickness of 5 
feet 4 inches. 

Character of the roof: The immediate roof in the mine is black 
"slate," IH to 6 feet thick, but averaging 3U feet. The csp-rock is a 
nodular limestone 12 to 14 inches thick; it is followed above by bluish- 
gray shale about 15 feet thick. Between the coal and black "slate" is 
commonly a band of pyrite with many fossils. "Niggerheads" are present 
Id the black shale and "horsebacks" cut through the coal. 



CSS COAL company's MINE, AT SPKINCPtBLD 

Entrance: Shaft; 223 feet to top of No. 6 coal. 
Thickness of coal: Varies from S feet to 6 feet 2 inches. 
Sections of the coal; 

Seetiona of No. 5 coal in PeerltM mine. Peerless Coal Company 
Section I — Roam 18, lat A eaat entry 

Thickness 
Ft. in. 

Roof: Black shale 

Coal, fairly clean 2 7 

Pyrite parting 

Coal, fairly clean 3 4 

Floor : Fire clay 



Section t — Room 1 off iB wuth off eaat entry 

Thickness 
Ft. in. 

Roof: Black shale 

Pyrite 1 

Coal, fairly clean, dull 2 3 

Pyrite parting 

Coal, dirty, streaked with pyrite 3 6 

Floor: Dark underclay 
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Section 3 — Room 11, lat C west enlr% 



Eoof : Black shale 

Coal, fairly clean 5 10 

Floor: Underclay 

5 10 

Character of the coal: The coal is rather hard, bright, hackly, banded, 
and contains a small amount of pyrjte in plates along Joint cracks and in 
lensea parallel to the bedding. Although the bed is uniform in appearance 
throughout, it is Somewhat harder at the bottom and the bottom coal is 
slightly "bony" in places. The clay veins or "horsebacks," which are rather 
common, vary in width up to more than 3 feet. 

Character of the roof: The immediate roof is black shale about 3 
feet thick, and the cap-rock is limestone 2 inches to 2 feet thick, averaging 
IH feet. The black sheety shale of the roof contains "niggerheads" of 
all siKG up t« several feet in diameter, which in most cases project from 
the roof down into the coal, and around which the coal is always bent. 
Between the coal and the black shale there is generally an inch or so of 
black shale and coal, representing a gradation from the coal to the "slate" 
above. Locally, however, the parting between the roal and the "slate" 
is sharp. 

Character of the floor: The underclay is a dark-gray clay, 6 feet 
thick at the sump, which heaves when wet. 

MBCHANICSBURC COAL COMPANY'S MINE (NOT OPERATING), AT MECHANICSBURG 

Entrance: Shaft; 300 feet to the top of No. 5 coal. 

Thickness of the coal: Average thickness 5 feet. 

Character of the coal: The coal is uniform in character from top 
to bottom with no persistent partings or bands. There is some gypsum 
alorg the vertical joint cracks. The coal is finely laminated with more 
mother coal than is commonly found in the mines near Springfield. 

Character of the roof: The roof shale or "slate" is lU t« I foot 10 
inches thick, and the cap-rock above, where It is present, is limestone 
varying up to 1 foot in thickness. 

Notes on No. 6 coal: Alwut 27 feet above the bed being operated at 
the time the above observations were made <19I2) is the bed thought to 
be No. 6 coal which was worked two years before. This upper bed has a 
4. to o-inch blue band near the middle. It is about 6 feet thick and at 
the shaft lies at a depth of 277 feet. To the west it is higher and is only 
2*4 feet thick. East of the shaft it becomes 6 feet thick at a distance of 
140 feet, dipping 11 feet in the first 55 feet, after which it becomes level. 
At the air shaft, which is 346 feet north of the main shaft, the coal is 61 
feet above its altitude at the hoisting shaft and is only 1 inch thick. 

PEAB(H)Y COAL COMPANY'S MINE NO 6, AT SHERMAN 

Entrance: Shaft; depth to No. 5 coal 198 feet. 
Thickness of the coal: Average, 6 feet. 

r..,z.d.vC00glc 
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Character of the coal: The coa) is laminated, free of dirt band, but 
rontains considerable mineral charcoal. It shows a few pyrJte bands as 
much u 1 inch thick, but these are not persistent. Thin plates of calcite 
or KTpsum occupy the joint cracks. "Horsebacks" or clay slips are numer- 
ous. These are generally 2 to 4 inches across and extend various distances 
into th: coal from the top, some cutting entirely across the seam. The 
flniBK of some of the horsebacks shows slickensided or smoothed surfaces, 
and cementation of the fillirjc by calcite or possibly by pyrite is not uncom- 

Character of the floor: The underclay is bard and locally at least 
is "frooen" to the coal. Practically no bottom was tak^n up at the time 
Um observations were made (1912). 

SANOAUON COAL COUPANV's HINB NO. 2, AT STEAXNES (SFRINGPIELD) 

Entrance: Shaft; 250 feet to the top of No. 6 coal. 

Tlijckness of the coal: The coal averages almost 6 feet in thickness. 

Sections of the coal: 

Sections of No. S coal in mine No. 2, Sangamon Coal Company ' 
Section I — Room SO, off toutk entry 11, one mile aoutheaat of shaft 

Thickness 
Ft. m. 

Hoof: Shale 

Coal 2 

Mother coal '>i 

Coal 1 5 

Shale >i 

Coal Z 4 

Floor: Fire clay 



Section S~Entry 16 off stub entry i. i.OOO fret northeast of shaft 

Thickness 

Ft. IK. 

Hoof: Shale 

Coal 1 3 

Kother coal '* 

Coal 1 5 

Shale "^i 

Coal 3 3 

Floor: Underclay 

5 11?*. 

Character of the coal: The coal is of the usual charact«r for this 
districL Horsebacks are numerous, with a flilinf; of hard white clay 
which is somewhat limy and carries small bi's of coal. The coal is well 
jointed. 

Character of roof: The roof is a limy shale, I'^i to 4H feet thick, 
with a cap-rock 6 inches to 2 feet thick. The shale roof holds up well and 
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is not generally taken down. It carries the usual "niggerheads " which 
form "pots" projecting down into the coal and which are smoothed or 
slickenaided around their surfaces. 

Character of the floor: The floor is a hard gray underclay. 



SANGAMON COUNTY MINING COMPANY'S JEFFERSON MINES, AT SPRINGFIELD 

Entrance: Shaft; depth to the top of No. 5 coal about 240 feet 

Thickness of the coal: Varies from 8% to 6H feet, averaging 5 feet 
9 inches. 

Character of the coal: The "horseback" or clay veins are very 
numerous, so that they seriously interfere with mining operations. Many 
extend in a northwest-southeast direction; the miners, however, say that 
there is no predominant direction in which they run. The coal is com- 
monly faulted down on one side of the "slips," the laminae being bent 
down on the downthrow side for a few feet back from the break. The 
similarity of the clay which fills the fissure to the soapatone above the 
cap-rock indicates that it apparently came from the soapstone through 
this latter bed. Pieces of the black roof shale are also common in the 
"clay veins," but no coal fragments are found in the clay above the top 
of the coal seam. The "horsebacks" commonly extend only part way 
through the t»>al, unless they are large. The fissure generally widens in 
the coal from a narrow opening in the cap-rock. 

Character of ^e roof: The immediate roof is black laminated shale 
or "slate." At the bottom of the "slate" and extending up int« the shale 
and down into the coal, are many large niggerheads, some of them large 
enough to extend across an entry. In places a band of ferruginous lime- 
stone, 2 to 6 inches thick, which carries numerous fossils, lies between the 
black shale and coal. This occupies the same position as the "nigger- 
heads" and is composed of similar material. 

Character of the floor: The coal is underlain by an underclay. 



SPRINGFIELD DISTRICT COAL MINING COMPANV'8 CORA OR NO. 51 
MINE, AT ANDREW 

Entrance: Shaft; 145 feet to No. 5 coal. 

Thickness of coal: Average, 6 feet. 

Roof and floor: Clay below coal, and 4 feet or more of limestone above. 

SPRINGFIELD DISTRICT COAL MINING COMPANY'S MINE NO. 62, 
AT RIVEKTON 

Entrance: Shaft, depth to No. 5 coal 232 feet. 

Thickness of coal: Varies from 6 feet 9 inches to 6 feet 2 inches; 
averages 5 feet 11 inches. 

Sections of the coal: _, 

Digitized bvGoOglC 
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S*ctwiu of the No. 5 coal in mine No. St of the Springfield Dietrict Coal 
Mirth^ Company 

Section 1 — Room 2, off Sd north atuh off 3d east north, 

1,100 feet from the shaft _ . . 

' ' Thickness 

FL in. 

Roof: Black shale 

Coal, bright 2 

Blackjack 1 

Coal, bright 1 4 

Pyrit* streak ; % 

Coal, brie^it I 

Floor: Fire clay 



Section £ — No. 6 room off lOth west off -main toulh entry, 
5,800 feet from the ehaft 

Ft. 

Roof: Black slate 

Coal, bright 1 

Pyrite streak 

Coal, bright S 



Section 3 — Back entry at face of main aouth entry, 5,700 feet 

from shaft „^. , 

Thickn 
Ft. 

Coal, bright 1 

Pyrite streak 

Coal, bri^t 2 

Pyrite 

Coal, bright 2 



6 1% 

Character of the coal: The coal has no unusual characteristic s. The 

main cleat is southeast to northwest and the prevailing dip about 2% per 

cent to the east. 

Character of the roof and floor: The roof consists of black "slate" 

ZU to 4 feet thick, cap-rock about 1 foot thick, and gray shale above the 

cap-rock. The floor Is clay about 4 feet thick, resting upon 14 inches of 

hard rock below which is more shale. 

SPUNCFIELD DlSnUCT COAL MINING COMPANY'8 UINK NO. 63 
(WOODSIDE), AT 8PHINGFIELD 

Entrance: Shaft, about 245 feet to No. 5 coal. 

Thickness of the coal: Varies from 4H to 6Vi feet: averages S feet 
to inches. 

Sections of the coal; ,-. . 

D,gil,zedbvt.t,OOglC 
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SeeHona of the No. 5 coal in mine No. SS of the Springfield District Coal 
Mining Company 

Section 1 — Room I o^ the 9th west entry off the main south entry 

Thickness 
Ft. in. 

Roof: Black shale 

Coal, clean, bright 3% 

Mother coal Hi 

Coal, fairly clean 5 4 



Section i — Room a, off 8th south entry off southeast entry 

Thickness 

Ft. in. 

Roof: Black shale 

Coal, fairly clean 2 6 

Pyrite \i 

Coal, bright, fairly clean 2 9ft 



Section S—Room 5, off 19th north entry off straight east entry 

Thickness 
Ft. in. 

Roof: Black shale 

Coal, very hard, bright, clean 4 4% 

Bone and little pyrite 'A 

Coal, hard, dull, clean 1 4 



Character of the coal: The coal is reported to lie in three benches; 
top bench about 1 foot thick, middle bench 3H feet, and bottom bench Ihi 
feet. The coal has the usual laminated appearance due to dull and bright 
layers. Bedded impurities are inconspicuous. The chief irregularities 
in the coal ere the clay veins ("horsebacks"). They vary in width, the 
maximum being about 6 feet, and consist of gray or white clay in which 
coal and limestone fragments are embedded. 

Character of the roof and floor: The roof is black shale, 2 to 4 feet 
thick. The cap-rock when present varies in thickness, but is not mor? 
than 18 inches generally. The coal rests on underclay. It is reported 
that the clay beneath the horsebacks is harder and more pyritic than it i^ 
elsewhere. 

. 66, 

Entrance: Shaft; 250 feet to the top of No. 5 coal. 
Thickness of the coal; Varies from 5 feet 9 inches to 6 feet 3 inches: 
averages 5 feet 11 inches. 
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Character of the coal: No unusual features noted. Horsebacks are 
romroon and these commonly show a downward bending of the coal laminae 
on the aide of the downthrow. The downthrow of one clay vein amounted 
to 13H inches, and of another, IS Inches. At a number of slips, a slight 
upward bending of the coal at the bottom of the bed opposite the down- 
throw side is evident. In general the more nearly vertical the "horseback," 
tbe less the displacement of the coal on either side. 

Character of the roof and floor: The shale which forms the roof 
varies in thickness from'2K to 4 feet. The limestone cap-rock present in 
•erne places is commonly 3 to 6 inches thick. Gray soapstone overlies the 
cap-rock. Locally a 2- to 10-inch bed of py rite-bearing limestone con- 
taining numerous fossils lies between the black shale and the coal. The 
floor is underclay. 



BISSELL COAL COMPANY'S UlNE AT BISSELL > 

Entrance: Shaft; about 235 feet to No. 5 coal. 

Thickness of the coal: Two measurements of the coal in this mine 
■how a thickness of 5 feet 9 inches and 6 feet IH inches, respectively. 

Character of the coal: "Horsebacks" are common, and thin pyrite 
lenses are present in small amount in the middle of the bed. 

Character of the roof: The roof is black shale IH to 4 feet thick, 
with locally a pyrite band 'At to 1 inch thick between the coal and the 
"slate," "Niggerheads" are not common. The cap-rock varies from 2 
inchea to 4 feet in thickness. 

UNION rUQ. company's mine no. 2, AT KEYS 

Entrance: Shaft; 220 feet to the top of No. 5 coal. 

Thickness of the coal: Average thickness between 5>i and 6^ feet. 

Character of the coal : The upper 2 feet of the bed is sajd to furnish 
tbe best coal; the next foot carries thin streaks of pyrite, and the lower 
<»al is good. The main cleat is northeast-southwest, and the bed dips 
mainly to the southwest. On the extreme east, however, there is an east- 
ward dip. The coal is cut by "horsebacks." 

Character of the roof: The roof is black "slate," 1 foot 2 inches to 
5 feet thick, with a cap-rock present in places and varying in thickneaa 
up to about 1 foot. 

UNION rVEL company's mine no. 5, AT 8E1AVT0WN 

Entrance: Shaft; 267 feet to the top of No. 6 coal. 

Thickness of the coal: Average, 5 feet B inches. 

Character of the coal: The coal has a cleat which is directed near 
east and west. "Horsebacks" are not numerous. 

Character of the roof and floor: The roof Is black shale or "alate" 
with an average thickness of 3 feet but varying from 6 Inches to 4% feet. 
It is reported to make a good roof and to have but few "nigger heads." 
The limestone cap-rock is from 4 inches to 2 feet thick. The floor is fire 
clay 2H feet or more in thickness, which heaves considerably. 



iFormerlr Standard Waahml Coal Company, MlnB No. I. 
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SCHUYLER COUNTY 
Production and Mines 
Mining operations in Schuyler County are all by nonshipping 
(or wagon) mines, and are confined to two beds, No. 2 and No. 5, of 
which probably No. 2 is the more important. During the year ending 
June 30, 1920, there were 28 local mines in the county which produced 
a total of 17,737 tons. Five of these, all in the vicinity of Rushville, 
produced between 1,000 and 4,200 tons, and according to the mining 
inspector's reports, it is only in this vicinity that No. 5 coal is worked 
in Schuyler County. 

C0Ar,-BEABING RoCKS 

Schuyler County is included within the area of District III as well 



Fig. 29.- — Photograph of No. 5 roal in outcrop northeast of Ruahville, near 
the center of sec. 23, T. 2 N., R. 1 W.; the bed is cut by a small fault 
and a nearby "horseback." 

as IV and, because of the larger area underlain by the No. 2 coal, as 
compared with the area underlain by No. 5 coal, will be discussed in 
greater detail in the report on District III than in this report. No, 5 
coal underlies only the uplands near Rushville, for the most part in 
T. 2 N., R. 1 W., and the eastern part of T. 2 N., R. 2 W. In all cases 
it is worked by shaft, slope, or drift, and so far as known it has never 
been stripped to any extent in this region, though there are possibly 
224 
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anas where it is under too light a cover to permit use of any other 
method. 

Between No. 5 and No. 2 coals, Worthen reports an interval of 
175 to 200 feet northeast of Pleasant View. Of these strata possibly 
the most conspicuous is a heavy sandstone and sandy shale member 
which is well exposed along the Chicago, Burlington and Quincy Rail- 
road between Rushville and Ray, beginning a few feet below No. 5 
coal and having a thickness of about 100 feet. 
Coals 
NO. 5 COAL 
The upper or No. 5 coal in Schuyler County, outcrops near Rush- 
ville, with a thickness of 4 to 6 feet, and has the usual black shale roof 
with "niggerheads" and limestone cap-rock, and is cut by "clay veins" 
or horsebacks. A photograph of one of these "horsebacks" as seen 
in an outcrop northeast of Rushville is reproduced as figure 29. So far 
as known the coal partakes of all its usual characteristics displayed in 
Fulton County, 

NO. 2 COAL 

No. 2 coal is widespread at a uniform thickness in Schuyler 
County except where it has been eroded along streams. A map pre- 
sented in Bulletin 31 of the State Geological Survey* indicates a general 
southward dip of the coal from 580 near Littleton to 510 at Frederick 
and near Ripley. Assuming a constant interval between coals No. 2 
and No. 5 over the county, the altitude of the upper coal should vary 
from about 750 to 680 feet from north to south. As the surface alti- 
tude in Schuyler County rarely exceeds 700 feet, and as the surface of 
bed rock is somewhat lower on account of the cover of glacial drift, 
it is obvious that the upper coal can be present only in the southern 
part of the county. 

The dip is not regular to the south but is inlemipted by local an- 
ticlines and synclines which bring the coal above or below the level 
that might be expected on the basis of a perfectly regular dtp. 

For a more detailed account of No. 2 coal in Schuyler County 
the reader must await a later bulletin on coal resources of District III. 

NO. 1 COAL 

No. 1 coal is known to have a local distribution in the eastern part 
of the county. It is not being worked, however, so far as is known. 
Whenever seen tt was thin, 18 inches to 2 feet, and in one area in two 
beds, each about 2 feet in thickness. This coal as well as No. 2 will be 
described in greater detail in a later report. 

>mh of t 
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TAZEWELL COUNTY 
Production and Mines 

Production in tons, year ending June 30, 1920 721,288 

Average production 1916-1920, inclusive 531,272 

The production of coal from Tazewell County for the year end- 
ing June 30, 1920, was a little less than one per cent of the total pro- 
duction for the State and the county ranked twentieth. Six shipping 
mines and four local mines operated in that year. The names of the 
six shipping mines together with their production are given in Table 6. 

SuRFiciAL Deposits 
A large part of the surface of Tazewell County is morainic, and 
beneath the ridges of glacia) material the drift is commonly thick. 
For instance, the preceding record of a drilling at Washington shows 
a depth to the rock of 335 feet II inches. It will be noted also that 
the unconsolidated material includes several water-bearing sandy hori- 
zons described as "quicksand." This record is probably representative 
of the more unfavorable conditions for exploration and development 
work that exist in the county, as it is not probable that a much greater 
thickness- than 335 feet is generally present. 

COAL-BEAKING RoCKS 

The coal bearing rocks of Tazewell County include strata of the 
Pennsylvanian system from the base up to some horizon above No. 7 
coal but probably below the I-x^ni^dale limestone. The youngest rocks 
in the county are adjacent to the Illinois from near Fami Creek to 
5 or 6 miles south of Pekin. The slope of the rock surface is appa- 
rently eastward from this area, wherein it is at a relatively high alti- 
tude, and is sufficient so that the rock surface pa.^ses below the horizon 
of No. 5 coal. The rock surface also slopes to the north from this 
area wherein it is relatively high so that the surface of the rock passes 
below the bed of Farm Creek, the slope to the north accordingly being 
more abrupt than that to the east. It is probable that the rock surface 
in the northern pari of the county is largely below the horizon of 
No. 5 coal. It appears, therefore, from the evidence at hand, that 
there is only a small area of rocks of the WcLeanslxiro formation in 
the western part of the county, the greater part of the county being 
underlain by Pennsylvanian rocks belonging to the Carbondale and 
Pottsville formations. 
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TAZEWELL COUNTY 



Rteitrd of drilting in NE. eor. mc ts, T. t6 N., R. S W., near Washington, 
lUinoig. 



Altitude: Btt. 7iS fett 



Description of Strata 


Tliickneis 


Depth 


QuatFtnary lyitem— 










Pkiitocene and Recent- 




in. 




in. 


Clay and loam 












24 




110 




CUy 
























Gravel 


31 




176 




CUy 


6 




162 




Gravel 










Clay and gravel 


10 




W 




Qay, light blue 






20/ 




Gravel 


II 


S 






Sand,.- 


9 




227 


8 


QuitkMnd 


2J 




250 


8 


Gravel 


7 




257 


8 


Qukbiand, gray 


7 




264 


8 


Quickiand, white 


69 








Gravel 


2 


3 


m 


n 


EVnnsylvanian tyitem— 










Soapjtone, tight 


2S 


















"Slate," black 


8 




383 


11 


Coal 




6 


384 


s 


FirecUy 


i 




3B8 


5 


"Slate," light gray.___ 


26 








"Slate." dark 


17 


6 






"Slate," bUck 


II 


4 


443 


3 


CoaUNo. 2?) 


J 


8 


446 


11 


Fireclay 


3 




449 


11 


"Slate" 


8 
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Record of drillwg about BVi mUea aoKthetut of Pekin, Illinoig. 

DeBcription of strata Thickness Depth 

Quaternary system — Feet Feet 
Pleistocene and Recent — 

Clay, yellow 16 16 

Clay, blue 140 156 

Sand and gravel; some gas 10 166 

Pennsylvanian system — 

Shale, dark 119 285 

Fire clay 4 289 

Shale, black 71 360 

Shale, white 40 400 

Shale, dark 20 420 

Shale, white 46 465 

Shale, dark 3 468 

Coal (No. 2?) 4 472 

Fire clay 9 481 

Shale, white 84 515 

Fire clay 4 519 

Shale, white 84 603 

Shale, dark 104 707 

Sandstone 1 708 

Shale, white 29 737 

Sandstone 6 742 

Limestone, blue 3 745 

Sandstone 4 749 

Limestone 2 761 

Sandstone 3 754 

Limestone 3 767 

The operations in Tazewell County are all along or near the 
Illinois valley, where conditions are essentially the same as those de- 
scribed for Peoria County. The eastern part of the county is heavily 
drift covered, and rock exposures are very uncommon if they exist 
at all. So little drilling has been deep enough to penetrate the coal- 
bearing strata that except for a narrow strip between Pekin and East 
Peoria, the distribution and thickness of the coal beds is practically 
unknown in this county. There is little doubt, however, that No. 2 
coat is widespread throughout the county in workable thickness, and 
probably No. 5 coal is also present in large areas. 

Neither of these records gives sufficient detail to permit the ac- 
curate correlation of the coals. In one record the coal at a depth of 
443 feet is considered as probably No. 2, since it is obviously too deep 
for No. 5. No, 2 coal lies about 150 feet below No. S in the Peoria 
region. The latter has an average altitude of 431 feet in Pekin 
Township. Thus No. 2 would have an altitude of about 290 feet. In 
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the second record given above, the surface altitude is about 680 feet 
and that of the coal correlated as No. 2 is 208 feet. This is lower 
than the average altitude for the coal noted above, but the difference 
may be accounted for by the eastward dip of the rocks. The upper 
coal. No. 5. was apparently missed in drilling this hole, whereas in the 
hole near Washington it has apparently been eroded, the base of the 
drift lying below the horizon of the coal. 

POTTSvar.R KORMATIOS 

Concerning the character of the Pottsville formation in this 
county the only available information is that afforded by several water 
well records near Pekin and East Peoria, supplemented by data con- 
cerning the strata in the eastern part of Peoria County. It is unneces- 
sary to repeat the description of the formation aa given for Peoria 
County. It may be pointed out, however, that near Peoria in the 
Pottstown mine, one workable coal lies 110 to 130 feet below No. 2 
coal. This coal lies in two benches separated by nearly 3 feet of shale, 
the upper bench 1 foot 3 inches and the lower bench 2 feet 3 
inches in thickness. It is thought to be the No. 1 coal of the Illinois 
coal, which has been mined extensively in the Rock Island region and 
in the mine at ParrvJIle, Fulton County. Although this coal is too thin 
to be mined profitably at present, it represents a valuable resource 
which must be drawn upon some day. 

Between No. 1 and No. 2 coals there are possibly two coals of 
workable thickness, one 30 to 40 feet above No. I coal and the other 
about the same distance below No. 2 coal. The lower of these coals 
in some of the wells drilled in the Peoria district was reported to be 
about 30 inches in thickness, and the other between 1 and 2 feet. It 
is physically possible to mine coals 18 inches thick, with the proper 
equipment, at a cost not greatly exceeding the cost of mining the thin- 
nest of the coals now mined in the State. Eventually after the sup- 
ply of thicker coal has been exhausted, these thin beds will doubtless 
be worked. 

CAHBONDALE FORMATION 

At the base of the Carbondale formation lies No. 2 coal, which 
is very probably widespread in this county, and has a thickness of 
about 3 feet. It is present at Pekin and East Peoria and at Washing- 
ton, and in the surrounding counties, and lies nearly level throughout 
a large area east of the Illinois. There is only about 50 feet difference 
in the altitude of this coal at Pekin, at Bloomington, and at Washing- 
ton, This coal commonly has a "soapstone" or gray shale roof up to 
about 20 feet in thickness with a 3-foot black paper-shale overlying 
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the soapstone. The roof is especially adapted to the longwall method 
of mining which is employed in all cases where this seam is worked. 

The details of the succession between this coal and No. 5 are not 
known. In surrounding counties the strata consist largely of shale with 
massive sandstone near the top of the section not uncommonly. The 
interval between these two coals in the Peoria region varies from 110 
to 140 feet, and at Bloomingtmi it is 130 feet, or essentially the same 
as at Peoria. It is not improbable, therefore, that the thicknesses and 
succession of strata are about the same in the intermediate region 
which includes Tazewell County. Details of the succession can be 
learned by reference to the chapters on McLean and Peoria counties. 

No. 5 coal, which underlies at least the western part of the 
county in the vicinity of East Peoria and Pekin, and probably extends 
as far east as Groveland, varies in thickness from about 4 feet 4 inches 
at the north to about 4 feet 8 to 10 inches to the south. It has the 
usual characteristics of No. 5 coal ; that is, it does not lie in benches, 
is characteristically cut by clay veins and by pyrite-filled veins 
("spars"), and contains banded brown or gray pyrite and a few bright 
pyrite balls in the upper part of the bed. Within the area of its out- 
crop along the bluff and beneath the drift it is fairly continuous, but 
in places is interrupted by "faults" which are interpreted as channel 
sandstone just as are the "faults" on the Peoria side of the river. Just 
northeast and south of its outcrop the coal is apt to be affected by pre- 
glacial or glacial erosion, so that considerable areas may not be min- 
able. Development work in this county and in this coal bed should 
be preceded by careful exploration by the drill. 

The strata overlying No. 5 coal vary from the usual black slate, 
clod cap-rock, and gray-shale succession to sandstone. Especially in 
Groveland Township sandstone is apjwrently at no place a great dis- 
tance above the coal, and locally cuts down into the black shale and 
rests upon the coal. In the vicinity of Wesley the sandstone in places 
cuts out the coal entirely, just as it does in Hollis Township in Peoria 
County. 

The section between No. 5 and No. 6 coals is composed largely 
of sandstone and sandy shale, the interval between the two coals being 
about 60 feet. 

No. 6 coal in western Tazewell County is irregular in thickness. 
As .shown by the following seclions' it is in some places over 4 feet and 
in others less than Ij^ feet. 



I. Geological Survey Bull. GOS. p 
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SeetioM in the north bank of creek, one-fourth mite eouthit'ett 
of the NE. eor. tee. Si, Pekin Township 

Thickness 
Ft. m. 

Shale, light gray 1 

Linocstone, thinning rapidly to east 2 

Shale, "white top" 6 

C««l, thinning rapidly to east (No. 6> 1 6 

Fire clay 3 

Shale, arenaceous 15 



Section in n-est bank of Lick Creek, near jtutction of it» two fork*. 
See. 2.1, Pekin Township 

Thickness 
Ft. in. 

Sandstone 4 

Sandstone, shaly 6 

Limestone, discontinuous 1 

Shale, "white top" I 6 

Coal, No. 6 2 6 

Pire day, with dark ferruginous band near middle 3 6 

Shale, gray 2 6 

Sandstone in somewhat shattered beds 3 

Shale, light bluish-gray, arenaceous 23 

47 
Section in ivest bank of Lick Creek, near wagon bridge, in NW. 
eor. See. S!, Groveland Township 



Shale, light gray 

Clay, structureless residuum firm 

Shale, dark fissile, with gray discontinuous laminations.. 

Coal 

Ctay 

Coal, with lenses of pyrite near middle 

Fire clay, greenish gray 



16 7 

Careful drilling in the area underlain by No. 6 coal may discover 
areas in which the coal ifi as much as 4 feet thick. However, just as 
in southern Peoria County, this coal very commonly is overlain by a 
loose, incoherent, grayish shale called "white top" which is very hard 
to hold and which makes mining very ex)kensive, and also cuts out a 
considerable proportion of the bed. The "white top" roof has been 
described in greater detail in the discussion of the coal resources of 
Peoria County. 

Digitized bvGoOgIC 
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MC LEANSBORO FORMATION 



So far as known, the rocks of the McLcansboro formation are 
restricted in this county to a small area between Pekin and East Peoria. 
They include No. 7 coal, which has a thickness of 14 to 18 inches 
and lies about 30 to 35 feet above No. 6 coal. 

The lower part of the formation which constitutes the roof of 
No. 6 coal is normally dark fissile shale, 1 to 3 feet thick, or gray shale 
called "white top." Commonly the black or gray shale is overlain by 
limestone cap-rock, 1 to 4 or 5 feet in thickness. Marly or calcareous 
shale overlies the limestone and grades upward into sandy shale or 
sandstone, which continues nearly to No. 7 coal. No. 7 coal is under- 
lain by a few feet of underclay and shale. 

The McLeansboro formation seems to have been eroded down to 
some horizon below the Lonsdale limestone, which lies near the top of 
the section on the west side of the river, 

MiNABLE COAI-S OF TazEWEI.!, CoUNTY 

The coals in Tazewell County which at present are of commercial 
importance are probably only No. 2 and No. 5, and of these only No. 5 
is being worked. Very little is known about No. 2, but its persistence 
throughout the northern part of the State is a basis for inferring its 
presence in this area. No, 7 coal is apparently too thin to mine at 
present and No. 6 unsatisfactory because of its irregular character and 
poor roof. Any statement in regard to the occurrence and distribu- 
tion of No. 1 coal and the possible existence of coals between No, 1 
and No. 2 is pure speculation. It follows, therefore, that interest is 
mainly in No. 2 and No. 5 coals. 

NO. 2 COAL 

No. 2 coal is mined extensively in the Longwall District and is 
found in the northern and central portions of the Illinois coal field 
wherever shafts or bore holes have been sunk to its horizon. Com- 
monly the seam is about 30 inches thick, with a good soapstone roof, 
which is excellently suited for Longwall methods of mining. As a rule 
it has no seriously detrimental impurities and is of slightly better qual- 
ity than higher beds in the same locality. It is believed that this coal 
is generally present in this county, but it has never been worked. 

NO. 5 COAL 

There are several operations in No. 5 coal in Tazewell County 
along the bluff of the Illinois between East Peoria and Pekin. The 
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coal has the same general characteristics as the seam in the Peoria 
district, described in the section on that county. The distribution of 
the coal is limited on the west by the Illinois valley, and in the other 
directions by pre-glacial or interglacial erosion. The rock surface 
slopes rather abruptly to the north at Farm Creek, so that it probably 
passes below the level of the coal; and although it slopes somewhat 
less abruptly to the* east and south, still the grade is sufficient to cause 
the rock surface of the central and eastern parts of the county al.'o to 
be probably largely below the horizon of No. 5 coal. 

The coal in the East Peoria region is locally interrupted by sand- 
stone "faults" especially in the vicinity of Wesley, These sandstone 
"faults" are thought by the writer to be the filling of channels cut into 
the peat deposit shortly after its deposition. In part of the area this 
same body of sandstone lies but a short distance above the coal, the 
base of it forming the roof of the coal in the places where the shale 
roof which is generally present has been eroded. 

Mine Notes 
The following detailed description of conditions in a few of the 
Tazewell County mines will serve to set forth the general character of 
the coal and of the mining conditions in this area. 

GBOVELAND COAL MINING COMPANY'S MINE NO. 1, AT EAST PBORIA 

Entrance: Shaft; depth to No. 5 coxl, 86 fe«t. 

'niickneas of coal: Varies from 3 feet to 4 feet 8 inches; averages 
4 feet 4 inches. 

Sections of the coal: 

Seetioiu of No. S eoal in Mint No. 1 of th« Grovtland Coal 

Mining Company 

Section 1 — Roont 1 off 3d ttub off the 6tk taet entry 

Thickness 
Ft. in. 

Roof: Black fissile shale 

Coal with thin streaks of clajr and mother coal 4 3 

Floor: Underclajr 



Section t—Room 6 off the 10th ea»l entry 

Thickness 
Ft. in. 

Coal 1 6 

Pyrit« (brown "sulphur") 1-S 

Coal 2 lO'l 
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Character of the coal: The coal lies as a single bench without per- 
sistent partings. The thin bands of day and mother coal, generally 
present in the face, are rarely more than 14 inch in thickness, are not 
persistant at any one place, and not very important as impurities. On 
the east side of the mine pyrite bands of "brawn sulphur" are commonly 
found near the horsebacks. These are generally about 1^ inches thick 
and may be 4 to 5 feet in length. They appear to be intimate interiamina- 
tions of pyrite and carbonaceous material. 

The coal is practically uniform in thickness, the only departures from 
uniformity being near the "horsebacks" or clay slips. Where these frac- 
tures occur the coal is usually slightly displaced, the bed on one side of 
the fracture being somewhat lower than it is on the other (see flg. 30). 



Fig 30.— Sketch of a "horseback" in No. 5 coal in the Groveland Coal 
Mining Company's No, 1 mine at East Peoria. 

Commonly the fracture is at a fairly acute angle with the horizon of thf 
bed, so that the roof on the downthrow side is much nearer the floor than 
under normal conditions. Similarly, the floor on the opposite aide of the 
fracture is nearer the roof than usual. However, the floor docs not com- 
monly rise as high as the roof is down-faulted, there apparently being 
some compensation either in the coal or in the adjacent strata. These 
phenomena in the roof and floor are spoken of as "rolls." 

The coal on the east side of the mine is badly fractured, but the 
fractures are not so generally filled with clay as they are elsewhere. 
Instead, py rite-filled cracks, called "spar" by miners, are the common 
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thing. Althbugh rarely more than Vi inch thick, they are ver>- hard to 
drill so that the miners do not like to work in the part of the mine where 
tliey are common. Furthermore, there are cracks ("blind slipB") which 
penetrate the coal and pass up into the roof but in a fresh face are not 
diacemable, and which produce an extremely treacherous roof that is 
practically impossible to control. 

Character of the roof: Incidental to the preceding description of the 
coal some mention has been made of certain difflculties encountered in 
the roof of this mine. Other characteristics may be mentioned. 

The massive sandstone which lies a short distance above the coal 
throughout much of this area as well as the area south of Peoria on the 
west side of the Hlinois, is exposed above the coal in a number of places 
in this mine. The sandstone has a very irregular base and accordingly 
lies at various heights above the coal, in places very close to the bed or 
even resting on it. Apparently there are no places where the sandstone 
cuts out the coal, though this condition is reported to have existed in an 
old mine a thort distance to the north. 

The usual roof is black shale, 8 to 14 inches thicli, with clod and 
limestone above. The lower 2 inches of black shale or "slate" is called 
**draw slate." This is commonly "frozen" to the coal. The break that 
takes place in mining near the top of the bed commonly occurs an inch 
or two below the slate. If the break occurs in the slate so that the "draw 
slate" parts from the overlying shale, the materia] that is left lacks co- 
herence and is difficult to keep. In this mine when the "draw slate" 
comes down it is soon followed by all the rest of the material up to the 
sandstone. In some localities in the mine this means as much as 20 feet 
of material. 

The Bo-called cap-rock is a layer of fossiliferous gray limestone 2 to 
6 inches thick which in places is hard but more commonly is ahaly, with no 
supporting strength. The clod lying between the black shale and the 
"cap-rock" is a massive, dark gray, loosely coherent shale, about 14 inches 
thick, that falls readily. Overlying the cap-rack is a gray shale which 
continues up to the sandstone a distance of about 18 feet or less. 

Character of the floor: The floor is iinderclay. No unusual char- 
acteristics other than the rolls associated with the horsebacks were noted. 



JOHNSTON aXY BIO MUDDY COAL AND UININfl ^ 
NO. 3 MINE, AT PEXIN. 

Entrance: Shaft; depth to the top of No. 5 coal 206 feet. 

Thickness of ct>al: Reported to average 4 feet 8 inches. 

Character of the coal: The following description is based upon in- 
formation obtained from the mine manager. The coal has not been seen 
by a Survey member. 

The coal lies in a single bed, without benches. The few discontinuoua 
bands of "sulphur" near the horsebacks and the little hard pyrite balls 
and lenses, are said to be too infrequent to seriously damage the coal. 
Horsebacks are fairly numerous and their removal entails considerable 
waste. 

Character of the roof: The roof succession consists of 6 to 12 inches 
of black shale, called "state," which sticks to the coal so that presumably 
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either a few inches of coal is ieft in the roof or some of the shale comes 
down with the coal. Above the black shale is about 12 inches of clod, above 
which there is commonly 6 to 8 inches of limestone. This, however, ia 
locally absent. A thick bed of shale overlies the limestone. 

Character of the door: Underclay about 18 inches thick. Below 
the clay is 12 inches of limestone which in turn ia underlain by more clay. 

The general characteristics of the coal in this mine are probably 
very similar to those of the coal in the Tazewell Coal Company's mine 
which is operated on an adjacent property. 

TAZEWELL COAL COMPANY'S MINE MO. I, AT PEKIN 

Entrance: Shaft; 162 feet to the top of No. 5 coal. 
Thickness of coal: Varies from about 4 feet to about 4 feet 10 inches; 
averages 4 feet 8 inches. 
Sections of the coal: 
Sections of No. 5 coal in mine of (ft* Tazewell Coal Company 
Section 1 — Face of second entry off main soatk 

Thickness 
Ft. in. 

Roof: Black slate 

Coal, fairly clean 1 5% 

Pyrite Vi 

Coal, clean and bright 1 1H4 

Bone ^4 

Coal, fairly clean 9 



Section S — Face of room 5, lat stub, ]2tk east off south entry 

Thickness 
Ft. in. 

Roof: Black shale 

Coal, left up 3 to 4 

Coal, clean IW 

Mother coal and pyrite - % 

Coal, very dirty 4 1 

Floor : Underclay 



Section 3 — Face of room 16, first atub east, 8th south off east entry 

Thickness 
Ft. in. 

Roof: Black slate 

Coal, slean, bright 1 2% 

Pyrite lens ,. 2H 

Coal, clean, bright , 8 

Mother coal, soft . . ^4 

Coal, fairly clean and bright 2 3^ 

Floor: Underclay 
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Character of the coal: The coat lies in a single bed with no benches, 
bat contains discontinuous streaks of clay and mother coal, and near the 
honebacks or clay slips tenses of pyrite are common. There is some cal- 
cite along the joints faces. "Horsebacks" are numerous and commonly 
so impregnated with pyrite that they are very hard. Fig. 31 is a repro- 
duction of a sketch of a horseback. It will be observed that the clay vein 
plays out in the overlying shale into a number of cracks and that the 
onderclay has been squeezed a short distance upward into the fracture. 
At the veins the cap-rock commonly shows a slight displacement. The 



Pic 31. — Sketch of a "horseback" in No. 6 coal in the Tasewelt Coal Com- 
pany's No. 1 mine at Pekin. 

side of the fracture in the coal is generally irregular, but also commonly 
shows "smooths" or slickensides. 

Character of the roof: The immediate roof is dark shale or "slate," 
8 to 12 inches thick, which commonly sticks to the coal, so that either the 
upper 2 or 3 inches of coal is left up or the tower 2 or 3 inches or more of 
the shale comes away with the coal. This makes no particular difficulty. 
About 12 inches of clod lies between the black shale and the cap-rock. The 
latter is a limestone which is solid only locally and then u about 8 inches 
thick. 

Character of the floor: The underclay is about 12 inches thick. It 
becomes hard 12 inches below the coal, but the upper part heaves badly in 
the air, and especially woen it is wet. 
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1 (Walhen) mine, descrip- 
tion of 60, 196-197 

channel sandstones near... 173 
MechanicsburK, description of 

mine at 218 

No. 6 coal at 214 

Mechanicsbur^r Coal Com- 
pany's mine 218 

Menard County, coal resources 

of 149-154 

lieolo|r>- of 149-150 

loK of shaft in 150 

mine note* from 160-154 

mines in 149 

production of coal in 149 

shippinir mines in 60 
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Middleton Coal Company, Mid- 
dleton mine, description 

of 69, 101 

Middletown Coal Company's 
mine at Middleton, de- 
scription of 160-151 

Mines in District IV 69-61 

Mine Notes: 

No. 2 coal, McLean County. 

133-136 

Peoria County 200-202 

No. 6 coal. Fulton County.. 

91-104 

Knox County 115-116 

McLean County 135-138 

Macon County 145-147 

Menard County 150-154 

Peoria County 191-199 

Sangamon County 216-223 

Tazewell County 233-237 

No. 67 coal, McLean County 

132-133 

No. 6 coal, Macon County. . 147 

Peoria County 184-186 

No, 7 coal, Peoria County.. 

181-182 

Mississippion sys''em 80 

Monmoutn Coal Company, 
mine No. i, "boulder" in 

floor of 88 

description of 59, 98-99 

MoMtan County, lojr of boring 

in 66 

Morris well, lo|r of 73 

Moies, Thomas, assistance of. 11 
Mt. Pulaski, ]ofi of shaft at.. 122 
Mt. Pulaski Colliery Com- 
pany's mine at Mt. Pul- 

axk), description of 126 

Murphysboro district, averafre 

analyses of coals in 66 

N 
National Coal Mining Com- 
pany, Farmington mine, 

description of 102 

New Haven limestone. .20. 44, 139 
Mewsam Bro'hers, No. 4 mine 

60. 199 

Niairaran limestone, distribu- 
tion of 18 

Niantic Carbon Coal C o m - 
pany's mine, description 

of 60, 146-146 

shaft lo(r of 143-144 



^dbvGooglc 



Niantic, CarlinviUe limestone 

at 43 

depth of No, 6 coal at 139 

description of mine at.. 145-146 
No. 7 and No. 8 coals near. 4S 
Shoal Creek limestone at... 139 



No. 1 coal, chemical character 

of 46, 54, 5fi 

in District IV 25-26, 

76, 80-81, 107, 140, 202, 226 

limestone above 30 

roof of 80-81, 105 

No. 2 coal, chemical character 

of 46, 49, 50, S2, 54, 56 

in District IV 

30, 65-66, 75, 76, 

80, 107. 114-115, 140, 148, 
149. 161, 199-200, 225, 228, 232 
mine notes for. 133-135, 200-202 
roof of. . .105, 161, 200, 232. 244 
section of strata above in 

McLean County 136 

No. 3 coal 32, 76 

No. 4 coal 32, 107 

No. 5 coal, "boulders" in 88-90 

characteristics of in Sanga- 
mon County 210 

chemical character of 

46-49, 50, 54, 56 

comparison of with No. 6 

coal 84-86 

floor of 89 

horsebacks in 88-90 

in District IV 34. 75, 76, 

78-79, 87-91, 107, 114, 144, 
148,149. 161-163, 186-191, 
206-207, 210-213, 225, 232-233 

irrepularities in 187-191 

mine notes for 115- 

llfi, 1.15-138, 145-147. 150- 
154. 191-199. 216-223, 233-237 
roof of... 67. 78, 79, 87. 163, 
188-191, 313, 225, 230-231. E 



"rolls'^ 



J-90 



1 of strata below 136 

structure of 57 

thickness of 186-187 

unconformity of with No, 6 
coal 78-79 



No. 6 coal, chemical rfiaracter 



difficulties of working in Pe- 
oria County 182 

in District IV 

35, 37, 76, 77-79, 84- 

87, 107. 114. 149, 175, 182- 
184, 206-207, 214, 230-231, 232 

mine notes for 

132-133. 147, 184-186 

roof of 176-177, 182-1S3 

thinninfc of in Macon County 140 
unconformity of with No. 5 

coal 78-79 

No, 7 coal, chemical character 

of 61, 55. 56 

in District IV 

41-42, 75, 149, 178, 214 

mine notes for 181-182 

roof of 75, 178 

No. 8 coal 42-43. 208, 214-216 

No. 9 coal? 44 



Oil and gas possibilities in 

Fulton County 83-84 

Oneida. No. 6 coal near 107 

Orbiculoidea mig»ourien»is .22. 206 
Orchard Mines, description of 

mines near. .197-198, 200-201 

No. 2 coal at 200 

Orchard shaft, log of 158 



Parnell, thickness of drift at. 68 
Peabody Coal Company, mine 

No. 6, description of 

61, 218-219 

Peerless Coal Company's mine, 

description of 217-218 

Pekin. description of mines at 

235-236, 287 

log of boring southeast of. . 228 
McLeansboro formation at. 282 

No. 2 coal at 229 

No. 5 coal at 230 

No. 6 coal at 231 

No, 7 coal at 232 

Pendergast Brothers' mine. 

description of 116 

Pennsylvanian system, general 

description of 17—44 

subdivisions of 20 
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Peoria, channel sandstones 

near 178-174 

description of mines at. . . . 

191-193. 196-197 

thickness of Pottsvitle near. 80 
Peoria County, Carbondale 

formation in 3S 

channel sandstones of. . .166-176 
character of HcLeaniboro 

formation in 36 

chemical character of coals 

of 60, 61. 64, 55 

coni resources of 166-202 

Clofry of 166-180 
estOTie above No. 6 coal 

in 41 

lofc of boring in 156-158 

Lonsdale limestone in 42 

HcLeansboro formation in. 

176-179 

mine notes from 181- 

182, 184-186, 191-199, 200-202 

No. 1 coal in 202 

No. 2 coal in 199^00 

No. 5 coal in 34, 186-191 

No. 6 coal in 175 

No. 7 coal in 42, 180-181 

production of coal in 166 

shippinic mines in 60, 166 

variegated shale below No. 

7 coal in 41 

Petersburic, description of 



Ralls Ford shale member. 

Ripley, No. 2 coal at 

Riverton, description of mine 



e at . 



, 151 



"Petersburg" formation. s«« 

CarbondaU formation 
Pleasant View, No. 2 coal near 225 

No. 6 coal near 226 

Pottstown. description of mine 

at 201-202 

loir of mine shaft at 166 

No. 1 coal at 202 

No. 2 coal at 199 

Pottsville formation, correla- 
tion of by means of fossi 

plants 31 

description of 

20-31. 158-160, 205, 229 

Pre-flacial valleys, influence 

of on mining 

14, 161-163, 179-180 

Prentice, \og of boring near . . 66 



Rock Creek limestone, sse 

LonsdaU timeatotte 
Rock Island district, average 

analysis of coals of 56 

"Rolls" in No. 6 coal 88-90 

Roof, No. 1 coal Pulton County 

80-81, 105 

No. 2 coal 106, 161, 200, 2S2 

No. 5 coal. 67, 78, 79, 87, 163, 

188-191, 213, 225, 230-231, 233 
No. 6 coal, Peoria County.. 

176-177, 182-183 

No. 7 coal, DeWitt County. 

....75, 178 

ate aJao Mint notta for tht 
various eoah 
Rushville, No. 5 coal near.224-226 



S*. David, description of mine 

at 93-94 

St Peter, distribution of 18 

Saline County, average analy- 
ses of coals in 56 

Sangamon County, anticlinal 

structure in 209 

Carbondale formation in . . . 

206-207 

chemical character of coals 

of 51-52, 54, 56 

coal resources of 203-223 

geology of 203-^08 

limestone above No. 6 coal 

in 41 

log of boring in 20-24 

Lonsdale limestone in 42 

McLeansboro formation in. 

207-208 

mine notes from 216-223 

No. 6 coal in 214 

No. 7 coal in 214 

No. 8 coal in 42, 214-21C 

Pot'sville formation in 205 

production of coal in 203 

shipping mines in 60-61, 203 

structure of 208-210 

thickness of coals In 215 

thickness of drift in 204 

variegated shale below No. 
Tcoal in 41 
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S&n^mon CorI Company, No. 

2 mine, description of 

61, 219-220 

No. 3 mine, deacription of.. 

61. 216-217 

Sang:amon County Mining 
Company, Jefferson mine, 

description of 220 

Sargent farm, log of boring 

on 112 

Savage, T. E., assistance of.. 11 
Saybrook, Carlinvllle I i m e - 

stone at 44 

iden'ification of coals near. 132 

log of boring near 129-130 

No. 7 and No. 8 coals near. 43 
Schuyler C o u n t y, chemical 

character of coals of. 62, 54, 65 

coal resources of 224-226 

geology of 224-225 

mines in 224 

production of coal in 224 

Selbvtown, description of mine 

at 223 

Shelbyville moraine, descrip- 
tion of 13-14 

Sherman, description of mine 

at 218-219 

Shoal Creek limestone 44, 139 

Siiver Creek Colliery Com- 
pany, No. 1 mine, descrip- 
tion of 59, 102 

Simmons Coal Company, mine 

at Canton 59, 104 

Smith farm, log of boring on . 109 
Snodgrass farm, log of boring 

on 10" 

Soperville, description of mine 

at 116 

South Mountain Coal Com- 
pany's mine, description 

of 151 

Springfield, Carlinvillc lime- 
stone at 43 

description of mines at 

217-218, 219-220, 221-222, 223 

log: of boring near 20-24 

No. .1 coal near 34 

No. 7 and No. 8 coals near. . 43 
thickness of Carbondale 

near 31, 34 

thickness of Pottsville near. 30 



Springfield District Coal Min- 
ing Company, Cora (No. 
5] t mine, description of. 

61, 220 

No. 52 mine, description 

of 61, 220-221 

Woodside (No. 53) mine, 

description of 61, 221-222 

No. 56 mine, description of 

61, 222-223 

Springfleld-Peoria dis'rict, av- 
erage analyses of coals in 56 
Star Coal Company, mine No. 

1, description of. ..59, 99-10O 
mine No. 3, description of. . 

59, 100-101 

Steames, description of mine 

at 219-220 

Structure of District IV as a 

whole 57 

see also under County head- 
ings 
Sugar Creek, workings of No. 

R coal along 214 



Tallula Coal Company's mine 

at Tallula, description of. 154 

Taylor and Sons' mine 186-186 

Tazewell County, Carbondale 

formation in 229-231 

channel sandstone in... 173, 230 
chemical charac'er of coals 

of 53, 54, 55 

coal resources of 226-237 

geology of 226-232 

logs of borings in 227, 228 

McLeansboro formation in. 232 

mine notes from 233-237 

minee in 226 

No. 2 coal in 228. 232 

No. 5 coal in 232-238 

No. 6 coal in 230-231. 232 

Pottsville formation in 229 

production of coal in 226 

shipping mines in 61 

thickness of drift in 226 

Tazewell Coal Company, mine 

No. 1, description of 

61, 236-237 

Third Vein Coal Company's 

mine, description of. .200-201 



^dbvGooglc 



247 



Toluca, Carlinville lJm«flton« 

at 44 

lofT of borinjn n«ar. .39, 40, 131 

Towns 16 

Transportation 16 

U 

Udden, J. A., assistance of. . . 11 
Union Fuel Company, mine 

No. 2, descrip'ion of 61, 223 

mine No. 4, description of.. 

60. 151-154 

mine No. 5, description of. 

61, 223 

Upper Mississippi an, see 
Chester 

V 
Varieicated shale below No. 7 

coal 41 

Virfiinia, log of borinjr near. 63-64 

W 

Walbcn mine, see M. B. Case 

Coal Ciympany 
WalburK's mine, description.. 116 
W«ntlinK mine, set Hoffman's 
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Wapella, thickness of drift at 68 
Washinftton, log of borinjr at. 227 

No. 2 coal at 229 

Wataffa, description of mine 

at 116 

No. 6 coal near 107 

Waynesville, thickness of drift 

at 68 

Wesley, channel sandstones 

near 173, 230 

Wheeler, W. F., assistance of. 11 
White, David, paleobotanica] 

work of 31 

White, K. D., assistance of. . . 11 

"White top" 41, 176, 231 

oriidn of 176 

see ai»o Mine notes 
Williamson County, averajte 

analyses of coals in 66 

Wolschlair mine, channel 

sandstones near 173 
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ANALYSES OF ILLINOIS COALS 
Compiled by G. W. Hawley 



INTBODUCTIOX 

A study of the chemical character of Illinois coals based on new 
face samples collected in 1921 from approximately 100 mines in various 
parts of the State was begun with a view to eiitending our knowledge 
of the chemical properties, heating quality, and special adaptability of 
all Illinois coals. A bulletin will be issued at an early date which will 
present the conclusions based on these data, but it seems desirable to 
publish the analytical data prior to the complete report. The analyses 
hare been combined with data previously published by the State Geo- 
logical Survey' ' and also by the United States Bureau of Mines. 
References to the bulletins in which the analytical results of coal 
samples collected by the United States Bureau of Mines have been pub- 
lished, are indicated throughout the tables of analyses in order that the 
detailed descriptions of the samples may he consulted. 

AXALYTICAL DATA 

A!IALTSE8 OF MlN£ SAMPLES 

Table 1, which gives an alphabetical list of counties including the 
dii^trict claasification (see fig. 1) and the coal beds for each county, 
serves as a croes reference. 

The complete analyses of mine samples grouped by coal beds, un- 
der which the counties represented are arranged alphabetical ly, are given 
in Table 2. Analyses having the same index numlwr are of samples fo- 
a single mine. Obviously, not as much dependence can he placed on a 
single analysis from a given mine as may be placed on a group from 
one mine. Two set« of values are given for each sample — one including 
the normal or coal-bed moisture, and the other calculated to the dry- 
ct«l or moisture-free basis. There is also given the value of the unit- 
coal in British thermal units as derivetl by the formula previously ex- 
plained'. 

I, Parr. 8. W., Chemical aludy of llllnnia coals: in. MlnlnK Invn tlsMtoM 
Hull a i«iR 

f and Kale of llllnuli coal on apcrini^tlan : III. SUta 
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I. 1. — Districts tor claasIQcatlon of coal sampln 



In Table 3 arc presented the average analyses and heat values for 
separate mines and by counties grouped according to the districts shown 
in ligure 1. 



TiBLC 1. — AtplMbetical arrangement of conntiei. 
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The Forty-seventh General Assembly of the State of Illinois, with 
a view of conserving the lives of the mine workers and the mineral 
resources of the State, authorized an investigation of the coal resources 
and mining practices of Ilhnois by the Department of Mining Engi- 
neering of the University of Illinois and the State Geological Survey 
Division in cooperation with the United States Bureau of Mines. A 
cooperative agreement was approved by the Secretary of the Interior 
and by representatives of the State of Illinois. 

The direction of this investigation is vested in the Director of the 
United States Bureau of Mines, the Chief of the State Geological 
Survey Division, and the Director, Engineerii^ Experiment Station, 
University of Illinois, who jointly determined the methods to be 
employed in the conduct of the work and exercise general editorial 
supervision over the publication of the results, but each party to the 
agreement directs the work of its agents in carrying on the investiga- 
tion thus mutually agreed on. 

The reports of the investigation are issued in the form of bulle- 
tins, either by the State Geological Survey Division, the Engineering 
Experiment Station, University of Illinois, or the United States 
Bureau of Mines. For copies of the bulletins issued by the State 
Geological Survey Division, address State Geological Survey Division, 
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Engineering Station, University of Illinois, Urbana, Illinois; and for 
those issued by the U. S. Bureau of Mines, address Director, U. S, 
Bureau of Mines, Washington, D. C, (See list at end of book.) 
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A PRELIMINARY REPORT ON COAL STRIP- 
PING POSSIBILITIES IN ILLINOIS 

By Harold E. Culver 
IXTRODL'CTIOX 
General Statement 

There has been an increased interest the past year in the strip- 
ping method of mining coal in Ilhnois. The depression in the coal 
industry in this State, resulting from higher production costs than in 
some other states, has stimulated operators to turn to this less ex- 
pensive method of mining. The present compilation of data has been 
made in response to many requests for information which will aid in 
the search for strip coal land. This brief and generalized statement 
of all information now available will serve to show what areas of the 
State are likely to reward careful prospecting, and at the same time 
indicate those portions in which there is little likelihood of any com- 
mercially important deposits being found. By implication, further- 
more, the relative importance of stripping in the coal industry of the 
State is suggested. 

The interest of the public in the ciuality of coal purchased has 
emphasized the importance of the relative heating value of strip coal 
and deep mine coal. For several reasons, chief of which were the 
extreme shallowness of coal stripjwd for the market and the lack 
of care in prci>aralion liefore present methods were in use, coal ob- 
tained by stripping has had a reputation for being wet. dirty, "sooty", 
high in ash content and k>w in heating value. With the development of 
larger stripping machinery and improvements in methods of o|)era- 
tion. those features which produced a prejudice against strip coal 
have been largely removed, and the buying public is finding that coal 
so obtained is wholly ade(|uale and satisfactory. 

Earlv Coal STHippixr, in Illinois 

.\s early as ISiIt!, a strip mine was ojicned on {jra(>e Creek in Ver- 
milion County, and about nine years later another pit was in oiiera- 
tion in the Danville bed in the same county. In the meantime, strip- 
ping of the Rock Island coal was carried on along R(«rk River in Henry 
County. The procedure in all these cases was very simple as mt 
<J) 
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8 ILLINOIS COAL STRIPPING POSSIBILITIES 

specially designed machinery was used. The surface covering was 
loosened with a plow and removed with a scraper, and the coal was 
mined entirely by hand. 

A little later, operations were begun in the Mission field in the 
Danville region. Coal was uncovered by use of a modified dredge. 
but it was not until about 1890 that any coal was mined and loaded 
mechanically. Great difficulty was encoimtered in handling the surface 
Tuaterial economically, and modification of the early types of machines 
appeared in rapid succession. After many failures and moderate suc- 
cesses, the essential features of a successful operation were worked 
out, and since then the development has been one mainly of dimension. 
Thinner coal beds and heavier overburden have been successively un- 
dertaken, until at the present time coals are being stripped at a profit 
which a few years ago would have been considered unavailable on 
any system of mining. 

Present Extent of Coal Stripping in Illinois 

In spite of the large number of attempts at strip mining that have 
been recorded in this State, at no time have there been many opera- 
tions carried on simultaneously. In recent years, the number has 
somewhat increased, and the latest report of the Department of Mines 
and Minerals' lists a total of eighteen pits. 

Table 1 shows that stripping was confined to six counties: 
Fulton, Jackson, Perry, Saline, Vermilion, and Williamson. The total 
tonnage so mined. l,r)03.5-H ions, was only 217,373 tons more than 
was produced in the same period by a single deep mine in the State. 
Stripping is as yet a relatively unimportant factor in the coal industry 
of the State. 

The restriction, prior to 192+. of these operations to three coal 
beds in as many counties is readily understood, when it is remembered 
that throughout the experimental stage it was necessary that the trials 
be made where conditions were fairly well known. This was essen- 
tial not only from the stand[K>int of operation, but also from that of 
marketing. With increased stability of the stripping business has come 
a demand for increased opportunity for stripping, which means the 
search for and development of new territory, and involves new coal 
beds as well as extended markets. 

ACKXOWLEIXIMENTS 

The preparation of material for this report has been materially 
aided by the uniformly able and courteous assistance given by the 

'ArniuMl coal report of lillnoiBt Depl. <,t Mines and Minerals, p. 75. 1M4. 
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i,I>erators of strip pits all over the State. In compiling available data, 
the author has drawn freely upon earlier published work, and has 
had the benefit of hearty cooperation of his colleagues on the Survey 
staff whose field work has involved some study of the Pennsytvanian 
bed&. The author grateful]}' ackDoulodgcti .(he coiupsUnt w>rlh C)f his 
assistant. Paul T. Post, in gathering in format ioiv on the present 
operations. 



Table 1— Illinois strip r 






np during fiscal year l^94-2.i 



I "Tiger Coal Mlntog Company Pulton 

! 'United Electric Coal Co.. No. 8 iPulton 

3 *Biickheart Coal Company Pulton 

4 *Black Servant Coal Company Jackson 

5 Scott-Smltli Coal Company Perry 

S "Oayle Coal Company Perry 

7 'Harrlsburg Coal Mining Co Saline 

S Yankee Branch Coal Company Vermilion. . . 

9 ClilcaKO CollierleB Company Vermilion. . . 

10 1. and 1. Coal Company Vermilion... 

1 1 Cnlted Electric Coal Co., No. 1 Vermilion . , . 

it I'nited Electric Coal Co., No. 4 Vermilion... 

13 Cnited Electric Coal Co., No. 6 Vermilion. . . 

14 'Coal Belt Coal Company WllllBmaon . . 

16 Mammotb Coal Company Wllllameon.. 

15 •Prosperity Coal Co., No. 1 Williamson.. 

17 •Prosperity Coal Co.. No. 2 WflltamBon . . 

IS *Quaker Mining Company. No. 1 WllUamBon . . 

19 'Quaker Mining Company, Fuel mine WllllamBon . . 

£0 **Pyramid Coal Company j Williamiion. . 



Tons 

3.G25 

61,950 

5,276 

171.845 

112,100 



216,9TS 

3S,045 

163.303 

3,800 

205.487 

130.397 

121,S9S 

15.366 

29.271 

3.69S 

6.704 



Total strip coal production.. 



.1.. 



I.MPORT.-\NT KE.ATCRES f>K STRIP C().\I. I..\XI) 

In estimating the value of a given area fur siri))ping pnr|mscs. 
it i.s necessary to consider several factors tither than the i)rcsence 
of the l)ed of coal. The more im|»ortant of these feature* are noted 
below, but it should be recognized thai none (»f them can l>e considered 
sejiarately, since in actual operations they interact. Thus, excejuionally 
favorable features of one sort offset unfaviiraltle features of another, 
and alter the otherwise .standard specifications. 
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10 illinois coal stripi'ing t>ossibiltties 

Thickness and Quality of the Coal 

No absolute figure for a minimuni thickness of the coal bed which 
may be profitably stripped can be given, since the quality of the coal, 
the impurities in the bed, and the amount of cover, as well as other 
features are iinpoitant factors. A conmimily accqited minimiiin is 
48 inches for a commercial operation, but other factors may consider- 
ably reduce this in certain cases. It should not be assumed, however, 
that the coal will necessarily be thicker farther under cover than it 
appears to be at the outcrop. A safe rule is to test thoroughly by 
drill, auger or test pit, so that the average thickness of the bed will 
be known. As to quality, no definite limits can be set. other than 
the demands of the prospective market. The cost of production in 
a given instance may be so low as to offset the inferior rank of a 
given coal, and thus make operation commercially practicable. It is 
best to ascertain the actual quality of the coal by standard methods. 

Thickness and Character of Overburden 
The mere figure of thickness of overburden is not adetiuate for 
accurate estimation of the value of a given tract, but the thickness 
should nevertheless be carefully measured. For any given field, where 
quality of coal and market conditions are established, there is usually 
a fairly definite ratio of thickness of coal to thickness of cover, be- 
yond which it is unsafe to venture. In some areas, this ratio is as low 
as 1 to 3. Elsewhere, it is considered practicable to attempt 1 to 12. 
It is clear that the character of the overburden is just as iniiK>rtant 
as the thickness and that the matter is complicated by several factors. 
Even though soft, unconsohdated material is most easily removed, it 
frequently happens that coal of better grade is found beneath more 
resistant strata, the difference in market value of the coal ntore than 
offsetting the increased cost of stripping. Again, if the thickness 
of cover is great, the loose material may slump from the spoil-bank 
and have to be rehandled at least once, thus greatly increasing the cost. 
In early .stripping operations, it was considered that the presence 
of hard beds such as massive sandy shale, black "slate", .sandstone, 
and limestone, precluded the possibility of successful stripping. More 
recent work has demonstrated that the shale and "slate" do not ser- 
iously interfere with operations, and in places, even a 5-foot bed 
of massive limestone has been handled satisfactorily after shooting. 
In this connection, it may be noted that the presence of 10 or 12 feet 
of softer material beneath a hard limestone stratum greatly facilitates 
its removal, so that .'i feet of limestone at a sufficient interval above 
the coal is easier to remove than 2 feet of limestone capping the coal 
bed. 
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In Illinois, the large and increasing demand for agricultural lime- 
stone has led to a consideration of the crushing of the limestone oc- 
curring over coal in s<ime strip pits. In most instances, the limestone 
is entirely suitable for agricultural purposes, and since it must be 
handled anyway, the operators would do well to consider seriously 
the utilization of this by-product of coal stripping. At least one pit 
organization has arranged to market the stone thus obtained. 

PRRCFNTAGE RECOVERED BY STRIPPING 

Given the size of the tract from which cover can be removed 
profitably and the thickness of the bed of coal, the calculation of the 
actual amount of coal in the tract can easily be made, as an acre- 
foot of coal in the ground weighs about 1.770 tons. This figure does 
not, however, give the amount of coal that will be produced in the 
stripping for there are many factors to interfere with complete re- 
covery. A loss of only Ave per cent is obtainable under exceptionally 
favorable conditions, but WO per cent recovery is a safer factor for 
the calculation of reserves. 

Transportation and Market 

For a stripping operation of any size, the market situation must 
be fairly well canvassed with respect to a reasonably continuous 
demand for coal of the rank which can be produced. The matter of 
transportation also becomes of added importance. For small opera- 
tions, the market situation can be estimated readily, since the pro- 
duction wilt be disposed of to domestic consumers. Transportation in 
such instances is largely outside the problem, as most of the coal 
is sold at the tipple. 

For moderate o[>crations, team or truck service must be planned, 
with highways suited to such heavj- traffic in any weaiher. Fur larger 
oi»erations, proximity to an established public carrier is imjiort- 
ant. A given tract might l>e commercially valuable if close to a freight 
line, and be useles'* ten miles away because of the increase in cost of 
production resulting from the demand for greater jjower. larger etjuip- 
ment, and more labor. 

POSSIBLE STRIP COAL AKF.AS IN ILLINOIS 
CknkRal Statemtnt 
Because so large a part of the enominus coal reserves of the State 
are readily accessible to underground mining, it might lie expected that 
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Fio. I. Map of Ililnols showiiiR locations of puHstble ntrlpplng 
areas. The -^olid lines wUlitn the boundary of the Pennsyl- 
vlinian system reprwsent the line of outcrop of the several 
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strii* mining would be practicable in most of the counties which are 
underlain by workable coal beds. On the contrary, only a small frac- 
tion of the total coal area is open to stripping, and this part does not 
contain its proportionate fraction of the total reserves, because of the 
concentration of the larger reserves in the deeper parts of the field. 

Geology of the Illinois Coal Fielr 
ge.veral structure of the pennsvlvaman system 
The great mass of rocks comprising ihe Pennsylvanian system 
fills a very broad and shallow depression south of the latitude of 
Rock Island, Rock Island County (fig. 1). Although the upper sur- 
face of the Pennsylvanian rocks is nearly flat, the lower surface 
slopes from the margin toward the deepest part of the basin. This 
gives a plano-convex lens shape to the syslem as a whole, with the 
greatest thickness of the beds where the basin is deepest. This dee|>esl 
part is not situated in the center of the field, but is well to the southeast 
in Wayne County, making the basin unsymmelrical. Folding may 
have altered the angle of slope in some places, but in general, the beds 
show the low inclination ac<|uired during the period of dei>nsition and 
later consolidation. The ultimate effect has been to produce belts 
parallel to the margin of the field in which the gently inclined beds 
of ciwl are so lightly covered as to be available for stripping. The 
outer limit of these belts is indicated by the hne of outcrop of the 
several coal beds (fig. 1). The width of the belts is obviously de- 
pendent upon the angle of slo|je of the strata, wider where the 
angle is low and narn)wer where it is high. 

VERTICAL RANGE OF THE COAL BEDS 

Xeither ihe up]jerm(>st nor the lowermost portions of the Penn- 
sylvanian in this Slate include the conmiercially important beds of 
coal. The thicker and more extensive beds are restricted to a .'iDO- 
fool section approximately in the middle of the Pennsylvanian sys- 
tem. For this reason, the width of the niarginal belts mentioned above 
is greatly restricted, and on the outer side of the belts, as well as on 
the side toward the interior of the basin, there are extensive areas in 
which stripping will not be important because of the absence of suit- 
able coal beds. .As the most favorable site for stripping is along the 
outer edge of beds now worked by underground methods, the Intro- 
duction of oi)en pit mining does not necessarily involve ihe utiliiaiion 
of any beds not now exploited. It will, however, serve to increase 
the total production of coal from these beds by extraction from the 
]K>rtions which are too shallow for deep mining. The inner limit of 
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the Stripping belt practically coincides with the outer limit of deep 
mining. In a general way, the areas available for strip mining will 
be found in a zone marginal to the present producing fields. 

COAL BEDS ABOVE OR BELOW THE MIDDLE SECTION 

In addition to the main producing districts of the State, there 
are numerous small areas which are known to be underlain by thin 
coal at shallow depths. Although most of these areas are small, the 
total acreage involved is appreciable. Occurrences of such beds in 
the lower part of the Pennsylvanian system are known, for example, 
in Saline County, south of the line of outcrop of the Harrisburg coal, 
the main producing bed of the district. In the upper part of the 
Pennsylvanian also are several thin coals, which in general are found 
in the Interior of the field, as in Effingham and Crawford counties. 

Where known to lie at shallow depths, these beds are mainly 
too thin to be valuable, so that no great importance may be attached 
to them on the basis of present data. As most coal tesiing has been 
confined to the immediate vicinity of the producing mines, it appears 
probable that an equal amount of drilling in these areas of shallow 
thin coal will reveal the presence of thicker portions not now known. 

EROSION ALONG STREAM VALLEYS 

Many Illinois streams flow through wide bottom valleys, some- 
what btlow the general level of the surrounding region. Where such 
drainage lines cross areas underlain by workable coals, the overbur- 
den has been removed to a greater or less extent. The maximum 
depth of excavation is more than 100 feet in places, but along most 
streams it is less. The removal of even 20 feet might bring a deeply 
buried coal bed within the range of stripping operations. Such con- 
ditions are known in the vicinity of many drift and slope mines in 
which part 'of the workings have been abandoned on account of poor 
roof beneath drainage lines. 

Much of the early stripping in Illinois was done in areas of this 
type, as in northern Henry County, where erosion by Rock River has 
reduced the very thick cover to less than 10 feet, so that the RiKk 
Island coal conld be stripped cheaply by team and hand scraper. In 
the Cartervillc field of Williamson County, and particularly in the 
Danville field of Vermilion County, operators have been quick to take 
advantage of the partial elimination of overburden in stream valleys. 
In places the operations have been continued to an extent that de- 
manded a shifting of position.s of stream channels. No careful esri- 
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male has been made of the acreage which has been added in this way 
to the areas available for stripping. However im|>nrtant in the lo- 
cation of a single strip pit, it k clear that this factor is of minor 
importance in affecting the production of the field as a whole. 

ARKAS OF POCKET COAL 

Outside the margin of the extensive swamp areas which were 
the site of deposition of the more widespread coal beds of the Illinois 
lia.''in, there appear to have been many similar but smaller depres- 
sions in which coal-forming matter accumulated. This marginal de- 
]M)siii<in gave rise to scores of disconnected pockets of coal of variable 
thickness and shape. Because of the conditions under which they 
were laid down, these beds do not show uniform composition but are 
a" variable in their content of impurities as in llieir sha)>e. The pres- 
ent ivfstern edge of the Illinois field coincides roughly with this old 
marginal zone, and hence this region is characterized by coals that 
are irre};ular both in extent and comi>osition. It is to l)0 expected, 
therefore, that in nmch of the large area in which coal is known to 
lie present at shallow depth, it will be found to be too thin or Imi im- 
i'lire to l>e commercially valuable. 

This situation is esiieciatly well illustrated in that |>art of the coal 
Insin lying west of the Illinois, but it may also be found to obtain in 
iither pnns of the State as well. On this account the available strip- 
ping areu may l>e reduced by an unknown but appreciable amount. 

OLACIAI. DRIFT 

The de|>osits of sand, gravel, and txmlder clay which mantle prac- 
tically all of the coal field, add greatly to the complexity of the prob- 
lems of open pit mining. Perhaps the ni()st im|M)rtant effect is in the 
addition to the amount of overburden, making unavailable some coal 
that otherwise could l»e strip])ed. This is esjtecially true ihroughtuit 
the northern part of the field where the thickness of the surticial ma- 
teria! is excessive, in some places reaching a maximum of ■.ffiii feel. 
■\ second effect is the concealment of IkhI rock relations, necessitating 
extensive drilling lo ascertain the presence or absence of the dial, the 
total overburden and the amount of included l>e<l rock. 

In addition, although the drift materials are conimnnly uncoii-uli- 
daied. and hence easily removed, their occurrence in excessive thiik- 
nesses makes them difficult to handle in wet weather Iwcau^e "f ilie 
tendency to slump from the s]«iilbank into the open cut. 
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Estimation ok Available Area and Tonnage 
In a consideration of the areas wliich are here suggested as pos- 
sible strip coal lands, it should be remembered that the data on which 
the suggestions are based are very incomplete. No si>ecial field work 
has been done on which an estimate of the availability of coal land for 
stripping could be based, and it has therefore been necessary to make 
use of data gathered largely as an incidental phase of other studies. 
These include topographic maps, records of outcrops, well logs, mine 
workings, and similar material, from which both thickness of any given 
coal and its depth below the surface may be calculated. 

On figure 1 are indicated approximately the stripping areas in 
the Slate, to show the relation of the fields to each other, and to the 
rest of the State. Accompanying the detailed discussion of each county 
is presented a larger scale map showing the jiosition of possible strip 
lands in greater detail. It is clear that areas mapped as possible strip 
lands are those which available data indicate as worthy of test. It 
is to be expected that some portions of these areas will be found to 
contain coal or overburden of such thickness as to make commercial 
operations impracticable. Additional areas not now known will pre- 
sumably be found as the search for strip land progresses. The bound- 
aries of areas indicated are necessarily generalized and subject to 
revision as more accurate data become available. Similarly, the 
thickness of coal and the amount of overburden are calculated from 
present information, and are subject to corrections for the areas less 
well known. Because of these features, the estimation of tonnage 
available by stripping as presented in Table 2 is necessarily an ap- 
proximation. The figures are included only in order to give some 
idea of the amount of coal for any given field. It should be noted that 
this calculation is based on a recovery of 100 per cent of the coal, 
as the variations from this figure due to local geologic conditions 
or methods of mining can not well be calculated in advance of actual 
operations. 

The total available tonnage of strip coal in Illinois has been esti- 
mated to be 1.407 million tons from an area of 28? square miles. 
It has also been estimated that 197 square miles arc underlain by 
strip coal 4rt or more inches thick and can supply 1.1 ST million tons of 
strip coal. Of the original coal resources in Illinois — 1:17'.000 million 
tons, 1.02 |>er cent represents the eslimated stripping resources. 

CHEMICAL COMPOSITION OF STRIP COAL 
.■\s noted earlier in this report, strip coal has long had a rcputaiion 
for its high content of impurities. It is obvious that coal exposed 
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lo weathering agencies deteriorates both in composition and appearance. 
The more readily volatilized constituents are lost to the air, or oxidized 
thniugh the action of percolating water; the pyrite which always is 
present in coal beds is decomposed and the resulting iron oxide is 
scattered through the bed as a rusty stain which detracts materially 
fntm the appearance of the coal and which can not be removed as the 
un weathered pyrite could. 

Coal overlain by a thin mantle of glacial drift is likely to have 
the character of weathered coal. The earlier stripping done in this 
Tablb 2.—Eilimalr of itripping re»Ourcr§ in Iltinoit 



Conntr 



Area 



I 



Tonnafte 



I 



Fulton. SprlnRfleld (No. B> bed, 
Fulton, Colcliwter (No. 2) bed; 

Gallatin j 

Omndy (Including Will) 

Hancock 

Jachson 

Knox I 

Perry 

Randolph 

Richland 

Saline, Herrln (No. 6) bed 

Saline, Harrtaburg (No. E) bed 

Schuyler 

St. Clair 

Vermilion, Danvltle (No. T) 



(No eetlraate) 



bed . 



Vermilion. Grape Creek (No. G) 



Wabasb 

Warren 

WlUlamson . . 



181 HOT 

State was of coal in just this situation, so that the markcled product 
was necessarily of lower grade ihan that from the more deeply buried 
portions of the bed. 

Again, both upper and lower surfaces of the bed of coal are 
likely to be uneven. Unless the stripping and loading of such a lied 
be done with extreme care, a considerable admixture of .shale, bone 
coal, and floor clay will probably result. Early stripping, done with 
inadequate equipment, resulted in the loading of nmch incombustible 
material with the coal. 
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A thicker cover of drift means greater protection from weather- 
ing, resulting in a higher grade of coal. A hard, relatively imper- 
meable boulder clay is obviously a better cover than one of sand and 
gravel of even greater thickness. Where the overburden includes 
bed rock, weathering is still further prevented. A stratum of well 
bedded shale beneath a limestone of moderate thickness makes an 
especially good cover, as the limestone stratum diverts much of the 
ground water and the shale transmiis but little of the rest of ihe mois- 
ture to Ihe coal. 

The large size of present equipment for stripping ]>crmits the 
removal of a much thicker overburden than was fomierly possible, 
and the great strength of the machines now in use allows the hand- 
ling of the more resistant bed rock. Coal of excellent quality is 
therefore uncovered in modern pits. With greater care in cleaning 
the surface of the strip bed. and better control of loading shovels 
than was formerly possible, the loaded coal may be as clean as that 
from deep mines. Impurities that are present in all coal beds, such 
as lenses or balls of pyritc and bands of shale or bone may be as 
completely eliminated on the picking tables of a sirip mine as those 
of a deep mine. From the geologic point of view, therefore, strip 
coal is not inherently of ()oorer quality than deep mine coal. 

The analyses in Table 3 which represent face samples of coal, 
show the composition of coal from strip mines and from deep 
mines working the same bed. In order to conceal the identity of 
analyses, it has been necessary to omit the designation of ihe bed or 
of the county in which it was sampled. Each pair of analyses, how- 
ever, is of the same bed, the deep mine sample being chosen from a 
location as near as (wssiblc to that taken from ihe strip mine. It must 
be remembered that the samples are of face coal, and hence not ex- 
actly indicative of commercial output. Depending on methods and 
care in mining, the loaded coal will be better or poorer in grade ihan 
the face sample. Even casual inspection of the analyses will show 
that the coal at the face of a strip pit is fairly comparable with that 
at the face in a deep mine. 
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COUNTY REPORTS 
Adams County 

The Adams County coal beds belong to that part of the Illinois 
field which has been cut off from the main basin by Crooked Creek 
and Illinois River (fig. 1). The whole series is relatively thin in this 
area, and the included coals are of comparatively little value. 

A small area surrounding the southeast corner of T. 2 X., R. 8 W. 
lying northeast of the village of Mendon (fig. 2), is known to con- 
tain coal which might be stripped. Elsewhere in this county con- 



\Boun.lnr>- c( JVnwyl.anUn rtrau 
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Fig. 2. Index map nf Adaina. Brown and Hancock 



ditions appear to be unfavorable for commercial stripping, although 
there are small patches where thin coal is so lightly covered that small 
scale stripping may be possible. 

The coal northeast of Mendon has an average thickness of 48 
inches, but it is nearly CO inches at its maximum. The bed is dis- 
tinctly limited in extent, however, and shows the high content of im- 
purities connnon to marginal deposits. .\ measured section shows a 
2-inch bone band 8 inches from the top of the bed, and a 2-inch band 
of shale 28 inches above the sandstone floor. 

The original shale roof material has been replaced locally by gla- 
cial drift. Over the small area observable, the cover ranges from 2 
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to 30 feel, and probably contains little bed rock. In sec. 36, T. 2 N,. 
R. 8 W.. a small stripping operation was producing coal in ]'Ji-i, but 
no later reports are available. 

Brown County 

The major portion of the large area of Brown Connty north and 
east of McGees Creek is probably underlain by the Colchester or Xo. 2 
coal. Must of this region is so heavily covered however, that it is 
dtmbtful if any commercial strip land is included. In two places, 
one northwest of Mt. Sterling, in T. 1 \., R. 4 W., and the other north 
of Siloani in T. 2 S., R. 4 \V, {fig. •.*) local stripping has been at- 
tempted, and these points are noted on the fliap as worthy of investi- 
gation. 

The coal in either place is about 2 feet in thickness, varying hut 
little over wide areas, and having some imptinties but no regular 
partings. The covering is less than 'iO feet thick locally, but it is not 
known over how large an area such relations obtain. Where thin, the 
cover is largely glacial drift and the coal relatively soft and weathered. 
The thicker cover includes varying amounts of bed rock which is main- 
ly sandstone and shale, but which in places includes a massive lime- 
stone. In the character of cover, this field resembles Schuyler County 
to the north. 

Over a small area just north of Ml. Sterling, a coal strati graphic- 
ally above the Colchester (No. 2), locally called No. 5, has l)een mined 
in the jiast. It is near the surface, the cover along the creeks l>einK 
thill but including a considerable thickness of bed rock, in part lime- 
stone. In outcrops, this coal is less than 2 feet thick and bony, and 
is not listed among the probable coal resources of the county. 

Clay Counts- 
Described on page ■''- 

Edwakos County 
Described on page 57. 

Ekfingiiam Colntv 
Described on page 'iT. 

Fulton County 

Fulton County has long been recognized as containing within 
its boundaries some very desirable stripping areas, but it is only within 
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the last few years that development on a commercial scale has been 
attempted. The large scale operations in the vicinity of Cuba will prob- 
ably be followed by others. The Cuba coal appears to be preseni 
throughout a considerable area under approximately the same con- 
ditions of cover, thickness of coal and relation to drainage. Part ot 
all of each of the following townships seem to merit some exploratory' 
work : 

T. .-. N.. Rs. 3 and 4 E. T. r N., R. 3 E. 

T. 6 N.. Rs. 2, 3. 4. and 5 E. T. 8 N., R. 3 E. 

The coal is the Springfield {No. 5) bed. which has long been 
worked underground in this county, and even more extensively in the 
counties east and south. The character and general relations of the 
coal are already well known,'- ' leaving only the matter of thickness of 
bed and thickness and character of overburden to be determined in 
exploratory work. 

The thickness of the coal is remarkably uniform, ranging from 
48 to 60 inches wherever measured. The characteristic feature of this 
bed. namely, the presence of clay-slips or "horsebacks" is of import- 
ance in any projected o]>eration. The slips range from a few inches 
to several feet in width, and are very irregular in distribution, some 
areas being (juite free from them, others, having as many as twelve 
slips in a distance of 1.5 feet. 

The overburden is extremely variable both in thickness and in 
character. Throughout the areas indicated in figure 3, the cover is 
believed to be less than 65 feet, which may be the limit of practicable 
oper.ition for the thickness of coal uncovered. The size of tracts 
in which the cover is of uniform thickness depends more on the surface 
configuration than on any other factor. Where undisturbed by erosion. 
the common sequence of strata over the No. 5 coal is 3 feet of black 
laminated shale composing the roof, overlain by limestone less than 
1 foot thick, over which Hcs shale up to 25 feet in thickness with a 
variable amount of till over the whole. This group of beds is com- 
mon in the eastern part of the county, but is not uniformly present 
over the coal farther to the west and south where the interval between 
the No. 5 and No. fi coals is locally as smdll as 8 feet. At points 
where the interval is small, the shale h commonly replaced by sand- 
stone. In places, the sandstone cuts out the limestone cap of the No. 5 
coal. In this connection, it is of importance to note that where the 
sandstone is of appreciable thickness, the coal bed is essentially free 
from clay-slips. In such areas the prospective operator of a strip pit 

< aavage, T. E.. Geoloiry and mineral reBnurces of the Avon and Canton 
ituadrnnsleHt lU. Stnte (ipul. Survey BuH. 43. p. 209. 1922. 

■Cady, G. H., Coal reaourceH ot ristrlLt IV: lU. Mln. Inv. BuU. 36. 1»!1. 
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must consider the removal of at least 25 feet of liard sandstone, 
in order lo reach a coal that will show few inierruptions of the 
"horseback" type. 

The Springfield coal has been stripped in a small way for many 
>i-ars in places where the cover is unusually thin. Within the past 
ihrcf years, however, extensive drilling in the Culia area has shown 
R2£. ftae. 




the feasibility of pits on commercial .scale, and two such pits arc 
being operated in sees. 2S and 'id, T. C N.. R. 3 E. at the present lime. 
One other pit in T. ti \.. R. 4 E. has been re|>orted. 

At the time of visit by a Survey representative, the fullowinR sec- 
tion of coal and overburden was exposed at the pit in sec. 2S, T. (i \., 
R. 3 E.: 
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Section exposed at pit i« sec. 28, T. 6 N., tt. 3 E 



Thickness 



Soil and till, with boulders up to IS Inches In diameter; becomes 

plastic when wet 2G 

Shale, light gray, not well bedded 4 

Limestone, medium gray, argillaceous, tosslliterous (locally 

nearly 2 (eet thick ) 8 

Shale, very tough, dark, slaty at base 2 9 

Coal 4 9 

Underclay, light gray, without grit 

The stripping is done by three electric shovels, two with 90-foot 
booms carrying 6-yard dippers and one with an 80-foot boom carrying 
an 8-yard dipper. The pit equipment is well shown in figure 4. In 
operating, the stripping shovel makes a straight cut, the loading tracks 



Fio. 4. Strlnping operation In the Cuba field. 

being shifted as the stripping shovel returns. The surficial inaterial 
not removed by the stripping shovel is handled by a shovel gang fol- 
lowed by sweepers. The coal is shot with blasting powder, prepara- 
tory to being loaded out by the electric shovels having a dipper ca- 
pacity of one and three-fourths yards. Haulage from the pit is ac- 
complished by use of locomotives pulling trips of twelve G-ton cars. A 
rotary 2-car dump operated by compressed air turns the loads on to a 
steel conveyor which takes the coal to the tipple for cleaning and siz- 
ing. Four loading booms handle the coal from tipple to railway cars. 

In addition lo the areas above noted in which the Springfield 
{No. 5) coal lies at shallow depth, there probably are small fields in 
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the western part of the county in which the Colchester (No. 2) coal is 
near enough to the surface to be stripped. One of these tracts is in the 
northwest quarter of T. T N., R, 1 E., south of Avon (fig. 3.) 

In this field, the Colchester coal has an average thickness of -lO 
inches, varying but little from that amount over considerable areas. 
This bed is regularly without partings, and contains only a small 
amount of impurities. Its thinness obviously prevents its being con- 
sidered where the overburden averages more than 30 feet in thickness, 
and it is probably of only local interest as a stripping coal. 

The overburden is largely shale, which in places includes some 
thin black "slate" and nodular limestone. It seems probable that in 
part or all of sees. 3, 4. 5. 6. ?, 8, 17 and 18. T. H K.. R. I K.. the 
overburden does not exceed 60 feet, and that limited tracts of lesser 
cover will be found. Extensive drilling will be necessary to prove 
the presence of the coal in parts of this tract. 

A similar area, somewhat larger, has been rejKjrted is Tps. .1 and 
4 N.. R. 1 E.. hut recent geologic work in this field indicates that 
the Colchester coal is here too deeply buried to be available for 
shovels. 

Gallatin County 

So little is known of the coal geology of Gallatin County that 
it is not possible to define the stripping areas adequately. .As noted 
in the discussion of strip land in Saline County (p. 40), there is an 
extension of the geologic conditions found in eastern Saline into 
western Gallatin (fig. 20). The outcrop lines of Iratli the Harrisburg 
( No. 5) and Herrin (Xo. fi) coals pass through T. !l S., R. « E.. but 
their trend beneath the lowland to the east and north is not known. 

In this area the Herrin coal is from 3(i to OS inches thick, as shown 
in drill records, and exhibits the usual parting of shale near the lK)tloin 
of the bed. Eor detailed description of this coal, the reader is referred 
to ihe report on Williamson County. 

The overburden is heavy, except just at the outcrop, so that tmly 
a narrow belt can l>e included in the siripping field. Immedi.itely over 
the coal is thin black shale, locally slaly. and over this a limestone cap 
rock which may be as much as 5 feet thick and which is in places sep- 
arated from Ihe black shale by several feet of gray shale. 

The Harrisburg coal in Ciallaiin County has essentially Ihe same 
character as noted in the S.nhne County rojKirt. Partings of pyriie may 
be slightly more common in this field, and the coal on the whole less 
thick. 

The chief diiTerence in the overburden above the Harrisburg coal 
in Saline and Gallatin counties is in the absence of the limestone in ihe 
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latter. This leaves only the gray and black shale with an overlying 
sandstone In places in the bed rock portions of the overburden. Surticia] 
clays, here as elsewhere, cover the bed. rock. 

In the area tentatively mapped as worth testing for stripping pos- 
sibilities, the total overburden is thought to be under GO feet. It is 
probable that along stream lines, erosion has reduced this to a smaller 
Jigitre and that fair sized tracts will be found to be available for strip- 
ping the Harrisburg coal. 
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Grundv and Will Counties 

Although more than the southern half of Grundy County is under- 
lain by workable coal, it is only along the north margin of the field 
that the cover is so slight that stripping apjwars practicable (fig. 5). 
In the south central part of T. .■!4 N.. R. 7 E., available records show 
3 to :! feet of coal al less than GO feet Iwlow the surface. Early mining 
in this area has probably rendered at least half of this coal unminable, 
and records do not show precisely what parts have been mined out. It 
appears probable that west of the area mapped for investigation north 
of Morris, the coal is too deeply buried for stripping. Even along the 
boundary of the coal to Ihc northwest, the heavier inorainic covering 
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prevents siripping. On the south side of the Kankakee in T. :t:j N.. Rs. 
H and 9 ]'.., there is another tract of about 21^ square miles mostly 
in (irundy County, hut extending across the hne into western Will 
County in which similar conditions obtain. 

In both areas, the available coal is the I„t Salle Third \'fin or 
Mtirris coal, correlated as No. 2 of the Illinois series. Thi-* ranges 
from ;iO to 12 inches in thickness, and is exceptionally uniform for 
considerable distances. The thin cover over the coal in ilie south 
tract has resulted from erosion by glacial waters pas'-ing down Kan- 
kakee Valley. Because of this fact, it is to be ex[)ecled thai k>cally the 
coal, as welt as the heavier overburden, has been removed, a feature 
which should lie given consideration in future prositecting. The coal 
is of good (juality, generally free from trcdded impurities and without 
proniinOnI interruplions, with the possible exceirtion al>ove noted. 

The overburden, as shown by logs, consists of the rctof shale. 
3 Mimewhat massive gray, sHghlly sandy bed. and the usual Imulder 
till. Ilie latter has l>een removed over much of the area north of 
Coal City and Braidwo<)d and replaced by uncoosfilidalcd silts and snnds 
of the glacial streams. In places, heavy gravels may Ih- encimntered. 
The cover is probably less than SO feet thick in general, and some 
fairly large tracts will probably Ik- found in which the rover is less 
than 30 feet. 

Hancock Cointy 

.\hhongh jiatches of I'ennsylvanian l»eds are found in many parts 
of Hancock Coimty. the only area in which s(rtpj)ing ]M>s>ibilities ap- 
jiear to warrant testing lies south of .\ugusta in T. ;t \'.. K. .") \V. Itij;. 
2. p. 3"). 

In this area the Colchesler ( \o. 2) coal, with an average iliiik- 
ncss of .to inches, has been worked l)Olh north and south of \\'illi;iin 
Creek. The bed has no persistent parting, although the uj)["t part 
is commonly harder and brighter than the lower. Over part of ihc 
field, a slightly thinner coal, known as "the cannel", underlies iln- 
Colchester at a distance varying from 2 U> x feet. It is proh:d>le 
tliai any slrij)ping ii]ierali('ii ii]iencd in the Colchc-icr (n.d couM in 
pl-ices Ik" i)rolit.'ihly carried down In ihe next kiwer coal. 

The overburden ranj-e. from less ihnn H' fett lo I'M) f,-i i i,r 
more in thickness. The uneven surface of the coal itself results 
in a cover of uneven thiekness. whieh prevent-, accurate e-titna- 
li.m nf thickni'ss in advance of leMini;. Where ihiii. llie overburdm 
is largely glacial drift, but wlu-re it i. more linn ir. fe<'I. it n.>rin:il!v 
includes some lied rock. Shale and sandstone in considerable ihi. kne^-. 
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are reported in drill logs, and a 9-foot limestone appears in some rec- 
ords. On account of the thinness of the coal, it is probable that not 
more than 25 feet of cover could be handled profitably. 

No stripping has as yet been reported from the Augusta field. 

although the coal has been worked from several openings, both shaft 

and drift. ' "' t " ' 

5-4* R.3W. R2W. RtW. 

r 




Near Naiivoo at the western edge of the county, a thin coal 
was stripped by the Mormons at an early date, but this bed appears 
to be of so liltle value that it is not included in the present estimate 
of stripping resources. 

Jackson County 

The only field in Jackson County in which stripping ts known 
to be a possibility, is in the vicinity nf Rlkville in T. i S.. Rs. 1 and 
2 W. (fig, fi). Beds in this field constitute an extension of the strip 
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lands of southeastern Perry County, A heavy cover o£ glacial drift 
prevents determination of the position of the outcrop, and hence the 
exact area of strip land can not be described. Because of the eastern 
dip of the coal on the cast side of the Duquoin fold, the stripping 
area is limited in that direction. To the north and west, and possibly 
to the south, even beyond the mapped boundary for the coal, are lands 
well worth testing for shallow coal. 

The coal in this field is the Herrin (No. 6) bed, which has 
been mined by underground methods throughout the area to the 
north and east. In this region it appears to maintain a thickness 
of about 81 inches, but this may be reduced nearer the outcrop. As 
elsewhere in southern Illinois, this bed carries the "blue band", a 
persistent shale parting, below the middle of the bed. Other partings 
of shale or pyntc arc noted locally, but none are as widespread 
as the "blue band". 

The coal is immediately overlain by shale, locally black and slaty, 
elsewhere gray and more massive. Above this appears the usual cap 
limestone, in places more than 5 feet thick, but not uniformly pres- 
ent. This in turn is overlain by more shale and glacial materials of 
varying thickness. Figure 7 shows the character of the overburden, 
the steep walls of uncut surficial material are seen at the right, the 
spoil bank showing the blocks of underlying hmestone at the left. In 
places the coal apparently has an overburden less than 2T> feet thick, 
but some records indicate a thickness of more than 60 feet. The 
prospector must consider the probability that the surface of the coal 
is uneven, so that, although the land surface is flat over the area indi- 
cated on the map. the variation in thickness of cover due to that feature 
alone may be more than 10 feet. 

Up to the last few years, commercial stripping had not been at- 
tempted in this field, on account of the cap limestone which had 
been considered an insurmountable difficulty. In the pit which is now 
operating about a mile and a half west of Elkville, this difficulty seems 
to have been satisfactorily overcome, by use of extra large and sturdy 
equipment. Here, the stripping shovels are two in number, both 
electrically operated and handling 8-yard dippers. The coal is hauled 
from the pit over a .16-inch gage track by steam locomotives, dumped 
through a hopper (fig. 8) to an endless conveyor which carries it 
to the shaker screens where standard Illinois sizes are preparetl. 
Picking tipples and loading booms are installed to |>ermit the loading of 
clean and properly sized coal. The tipple is planned for a capacity of 
over 2.iO0 tons per day. 

In the southeastern part of T. 7 S„ R. 3 W. near Oravillc is a 
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tract of small size that may repay investigation for stripping. The 
coal in this field appears to lie too low to be at the horizon of the Her- 
rin (No. G) bed, and too high for that of the Murphysboro (No. 2) 
bed. It may be a local development of the No. 'i coal, such as occurs 
south of the Sparta field in Randolph County, The coal has been mined 
by drift and shallow shafts for many years, but it is possible that 
testing will show some valuable tracts. The bed ranges from 72 to 
90 inches in thickness, and appears to be of excellent quality, although 
no analyses of standard type are available. Little is known of the 
character of the overburden, but it appears to include some sand- 
stone, although it may be mainly shale. The known thickness of cover 
is less than 60 feet in places, but since so little is known of the 
lay of the bed, it is impossible to gage the size or value of the tract. 
This bed is not included in the estimate for the county. 

Jefferson County 
Described on page 57. 

Johnson County 
Described on page 58. 

Knox County 

In spile of the fact that four different seams of coal have been 
worked by underground methods in Knox County, it is not evident 
from available data that there arc any considerable areas of strip 
coal within its limits. Two regions might be mentioned as being 
perhaps worthy of some exploratory work (fig. 9). 

The first of these lies along the outcrop of the Herrin (No. K) coal. 
in the vicinity of Oneida and Wataga. The overburden may be light 
enough, especially along drainage lines, to permit shovel work in un- 
covering the coal, which ranges from .10 to 60 inches in thickness. 
The immediate roof is shale overlain by massive limestone 3 to 4 
feet in thickness. To the southeast near Dahinda. T. 11 N.. R. 3 E., 
one dril! record reports a .'til-inch coal at a depth of only 30 feet. 
It is improbable that so little cover is found over any extensive tracts 
in this part of the county. 

The other possibly favorable area is in the southwest part of the 
county Ijetvvcen Knoxvillc and St. Augustine, underlain by the Col- 
chester (No. 2) coal and locally by the Rock Island (No. 1) coal. 
Along stream flats and to .some extent in the upland areas, coal 24 to 
30 inches thick may be present at depths less than 40 feet. So few 
records of drilling are available, however, that it is not possible to 
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say to what extent the coal is present. No estimate of tonnage avail- 
able for stripping in Knox County has been made. 



Marion County 



Described on page Tu. 

Perry County 

Including within its boun<laries somewhat more than 30 miles 
of the line of outcrop of the Herrin (Xo. 6) coal, Perrj- County ap- 
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pears to hold some of the most promising areas for stripping in the 
State (fig. fi). Although not determined wilh great accuracy, the 
boundary of this important bed is mapped to lie within the follow- 
ing township=;: T. 5 S,. R-;. 1.2.and3\V.; T. 6S.. Rs. 1.2. 3. and 1 W . 
The rather extensive field for exploration results from the presence of 
the Duquoin fold, which trends approximately north and south 
through the eastern part uf the county near Duipioin. and brings 
the Herrin coal near the surface all along the credit. The effect of this 
structure is Iwtter understood when it is realized that the coal which 
practically outcrops at Dufpioin lies 400 feet iK-nealh the surface three 
miles to the east. 
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probably less than GO feet thick. Because of the small atnoimt of 
information available, it is probable that local variations from this 
maximum will be found. It is not unlikely that considerable areas 
of relatively thin cover may be proved up. 

Immediately over the coal is shale, commonly black and sheeted, 
but in places gray and slightly sandy. This averages alwut 3 feet 
thick, but is reported to reach a thickness of i'-i feet in places. Over 
the shale is the cap limestone 2 to .5 feet thick overlain by s^lialc and 
thin limestone beds. Figure 10 shows the character of the overbur- 
den where it includes about equal amounts of loose and Ix-d rock 
material. 

Two conmicrcial pits are now being operated in Perr)- County. 
These are both on the crest of the fold, and hence show essentially 
identical conditions and character of coal. At the north pit the strip- 
ping is done with an electric shovel having a <ii^,-yard dipper on an 
86-foot boom. The stripping shove! makes north-south cuts, working 
eastward across the property. .\ bulldozer followed by shoveling and 
sweeping gangs finishes the cleaning of the surface of the coal, which 
is then shot with a "strip special" powder. A 2-yard electric shovel 
(fig. 11) loads the coal into railway ears in the pit. which are hauled 
to the sidings to await shipment. .\s the coal is used as railroad fuel, 
it is sent out as mine run without screening. Where measured, the 
overburden included 9 feet of till underlain by 1 fool of shaly sand- 
stone, 2 feet of black shale and S feet of very argillaceous sandstone, 
practically shale. On the east side of the proiH;rty Ixmklors of 
limestone were enaiuntered. which represented the usual cap of the 
Herrin bed. These are reported to have come in above the upper 
sandstone. 

The top coal had been removed and the ba>e was not exixised in 
the following measured section; 

Tbickneu 

Coal, practically all bright, some calctie facings 8 6/8 

Pyrlte lens 8 inches Ioiif 7/8 

Toal. Blt«mBtely dull and bright 27 

Pyrite lens 5 laches long 6/8 

Coal 3 

rbarcoal parting 3/8 

Coal, with small pyrile balls and lenties 30 

Total 70 3 4 

Pope CofNTV 
I)escril»ed on page -''H. 

Digitized bvGoOgIC 
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RANDOLni County 

Conditions in Randolph County are practically identical with 
those of St. Clair County to the northwest. The heavy overburden of 
glacial deposits prevents precise delineation of the line of outcrop of 
the Belleville (No. 6) coal, and the eastward dip of the Pennsylvania!! 
strata carries the coal within short distances from the outcrop beneath 
too heavy an overburden of bed rock for stripping (fig. 12). From 
available data, however, the following townships appear to be under- 
lain by coal at shallow depths : 

T. -1 S.. R. 6 W. 

T. 5 S.. R. 6 W. 

Twps. 5 and 6 S., R. 5 \\'. 

R.gW. R.7W. HJ* w^ R, aw. 




.Sonic testing has been done in T, T) S., R. 6 VV., but no commer- 
cial opening has been reported. 

The Belleville coal in this field is approximately 72 inches thick. 
The "blue band" or shale parting in the bottom third of the bed is 
everywhere present and the coal shows the same quality that marks it 
in the Belleville district. 



^dbvGooglc 






j-.-i^ "T a L A. :» 3'- 



D„ii„.db,Googlc 



ILLINOIS COAL STRIPPING POSSIBILITIES 39 

In sections measured, the coal ranged from 22 to 2G inches in 
thickness. It is not clear that the coal at any point will Rreatly exceed 
3C inches. The bed is relatively clean, and shows well developed cleat, 
so that it breaks into rectangular blocks which are readily handled with- 
out much breakage. Little pyrfte appears in the bed itself, although 
the contact at the top is generally marked by a zone of mixed shale 
and pyrite from one to two inches thick. In places the top 2 inches is 
bony. Another shaly zone comes in locally about G inches from the 
bottom. The bedded impurities loosen readily from the coal, and in 
general cause little trouble. 

The roof materials vary in different parts of the Tield. The im- 
mediate cover of the coal is uniformly shale, although it ranges in thick- 
ness from less than 1 inch to several feet. Where thin, it is little more 
than clay, but in the thicker portions it is massive and locally so gritty 
that it might properly be classed as sandstone. It should not, however, 
give any serious trouble in removal. In the upland areas, the thicker 
cover ap{>ears to include a limestone bed immediately over the thin clay 
above the coal. Ibis limestone is as variable in thickness as it is in 
occurrence, appearing as a row of concretionary lH)ulders in s<ime 
places, elsewhere as a massive bed nearly 4 feet thick. It is medium to 
dark gray in color, finely crystalline, and contains abundant fossils. 
In the limited area mapped as probable strip land in Richland (.'ounty, 
the cover is proltably not greater than .'J.'i feet in thickness. Too little 
is known at present of the extent of and the depth to the coal to indi- 
cate even tentatively any extensions of the area mapped. On the other 
hand, the tojHigraphy of the adjacent region. es|>ecially to the east and 
west, is such that if the coal maintains an essentially horizontal attitude 
it may be workable by stripping methods at least as far east as the 
l^wrence County line, and perhaps as far west as Clay County, 

Within the past two years a local pit has been oj>cratcd just east 
of Calhoun. \n attempt at extensive production is being made, 
although the local needs of the county are well met. The cover 
is removed by a steam shovel operating a -l-yard dipj>er on a 7ll-f(Kit 
boom. Straight north-south cuts are planned for the shovel, the over- 
burden being placed in the cuts from which the coal has been removed. 
The coal is wedged and loaded by hand, and the impurities are picked 
out as the loading proceeds. By this method, the product is largely 
lump, and but little loss through slack is sustained. 

Saline County 

Conditions in regard to strip mining are much the .same in Saline 
County as in Williamson County to the west. One important i»int of 
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difference should be emphasized. The Herrin (No. 6) coal is of little 
consequence in Saline County, as it is generally too thin to be valuable, 
while the Harrisburg (No. 5) coal is thicker and of better quality. 

The surface cover prevents accurate determination of the line of 
outcrop of either bed. and hence the lines mapped are subject to later 
correction. As mapped, the outcrop line of the Herrin coal may be fol- 
lowed across the county in an east-west line near the middle of T. 9 S., 
Rs. 5, 6. and 7 E. (fig. 20), and that of the Harrisburg coal lying about 
125 feet lower crosses the county similarly but nearer to the boundary 
between !) and 10 S. Because of the rather sharp dip and the conse- 
quent increase in thickness of cover toward the north, the belt in which 
the Harrisburg (No. 5) coal can be profitably stripped apjiears to be 
narrow, but drilling may show it to be considerably wider than indi- 
cated on the map (fig. 20). It is obvious tliat the limit of stripping 
coal is closely related to the rather rough topography of Che area, which, 
if the variable dip of the coal bed is considered, may cause either en- 
largement or reduction of the stripping field. 

The Harrisburg coal is commonly described as bright and hard. 
Very thin bands of glance coal alternate with somewhat thicker bands 
of dull coal, and charcoal layers up to 1 inch in thickness appear at 
intervals throughout the bed. In general, it is somewhat brighter 
than the Herrin coal, and is somewhat harder, but it is doubtful 
if physical appearance serves to distinguish coal from Ihe two beds. 
The Harrisburg coal ranges from 54 inches to more than !)fl inches in 
thickness. Inspection of ihe available sections fails to reveal any per- 
sistent partings like the "blue band" of the Herrin bed. although a part- 
ing of clay and pyrite near the top of the bed is not uncommon. 

The immediate roof of the Harrisburg bed is in most places slaty 
shale, less than one foot thick, and overlain by dark gray shale which 
locally reaches a thickness greater than 40 feet. Commonly a limestone 
from 3 to 10 feet thick appears within the basal 30 feet of the gray 
shale, and very sandy beds come in on top of this limestone. Above the 
bed rock is 10 to 30 feet of yellow clay, generally without boulders. 
In the narrow belt mapped the total cover is thought to lie less than 70 
fcft at the maximum. 

Stripping for local needs alone has been done from time to time in 
this field, and it is only recently that any commercial operations have 
produced coal. At the pit near f-edford, southwest of Harrisburg, 
T. !l S,, R. a E., the stripping is done with a steam shovel equipped 
with a fi-yard dipper on an SO-foot boom (fig. 14). The strip cut is 
from !?0 to .^0 feet wide, making an irregular trench trending approxi- 
mately north of west and working northward across the property. The 
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Steam shovel is followed by shovel and broom gangs. After shooting, 
the coal is loaded with a steam shovel having a lj4-yard dipper into 5- 
ton pit cars with side gates. The cars are hauled in 10- to 15-car trips 
by steam locomotives. The pit cars dump the coal to a hopper, whence 



at llarriHburc 



it is loaded to a par conveyor by a reciprocating bourn. From the con- 
veyor, the coal {>asses over reciprocating screens giving four staiKlard 
sizes and 2-inch screenings for shipment. Impurities are hand picked 
from the booms. 
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The coal bed in this pit thins from a maximum of 108 inches at 
the east to a niinimum of 12 inches at the west. The bed lies essentially 
flat, and is remarkably regular except for the gradual change in thick- 
ness. 

The overburden handled here includes about 40 feet of gray grilly 
shale iif rather irregular bedding with some 20 feet of yellow clay 
above it (fig. 15). The latter stands well when undisturbed, but is in- 
clined to slump into the ]iit from the s|x)il-bank in rainy weather. 

West of Saline County in T. 9 S., R. 4 E., and possibly in ilie 
northeast part of T. 10 S., R. 4 E., Williamson County (fig. 20) there 
is probably a continuation of the outcrop line of the Harrisbiirg coal. 
Here also the conditions are possibly favorable for stripping, but the 
extent or thickness of the coal can not he determined from available 
data. 

Similarly east of Saline County in T. ft S.. R. 8 ]■:., Gallatin 
County there is probably an extension of the strip areas, but how 
far the coal is thick and under lliin cover is not known. Some of 
this field is tentatively mapped as probable strip land. 

The Herrin (No. B) coal, lying stratigraphically above the Ilar- 
risburg lied is also present in the north half of Saline County. In 
general, it is thinner than the Harnsburg coal in Saline County, and 
although available in limited areas for stripping, will probably not be 
commercially as important as No. 5. The few available records 
.show this co.il to be less than '> feet thick, commonly less than -i feet, 
and to di]) northward so that it is too deeply buried for stripping 
within a short distance from the outcrop. Except for less thickness, 
the conditions for this bed are similar to tho^e described for the main 
field in Williamson County. 

SCIIUYLRR COU.NTV 

The most favorable area for stripping so far reported from 
Schuyler County lies in the south half of T. 2 N., R. 1 \V-.. north 
and east of Rushville (fig. 1(1). Elsewhere, although the county is 
t|uite generally underlain by the Colchester bed, except along the 
drainage lines of Crooked and Sugar creeks, the only probable strip 
sites will be found along stream valleys near the line of oulCrop. 

The Rushville coal has been tentatively correlated. 'with the 
Springfield (No. 5) bed of Fulton County. It ranges from 57 to TS 
inches in thickness, and averages about fili inches. No regiilar parting 
or band is reported in the bed. Although it is affected by "clay-slips" 
in some places, they are not. large, so far as known, and do not cause 
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much trouble in mining. The coal itself is soft, of easy and irregular 
fracture, and has a dull luster because of the few bands of glance 
coal in the bed. 

The immediate roof is black shale, with a thin Hmestone cap. 
Over these is sandy shale, and in the eastern part of the field some 
thicker limotones have been reported in drill logs. Till of variable 
thickness overlies or replaces the bed rock. The maximum cover re- 
jKined is !I0 feet, but over large areas it is probably less than GO feet. 

f{:xamination of the map (fig. Hi) will show that several small 
areas in the western part of the county have been indicated as pos- 
sibly worthy of testing. The.sc are merely typical of the region in gen- 
eral, and no attempi has been nwdc lo include all of them. In general 
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this coal, the Colchester bed. is too heavily covered in the upland areas 
to make stripping possible. Along some of the streams, however, and 
especially near the line of outcrop, areas of HiO acres extent may be 
found where the cover is less than 'i'l feet. It is unlikely that any com- 
mercial pits can be operated in this coal in Schuyler County under 
present conditions. 

St. Clair County 

The western limit of the Belleville (No. fi) coal passes in a south- 
easterly direction across St. Clair County. Because of the thick cover 
of unconsolidated material and the eastward dip of the I'ennsylvanian 
beds, however, very little of the area underlain by this valuable coal 
can be classed as strip land. The coal ap[>cars to lie at shallow de|>tl) 
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in two narrow fields just east of the outcrop, tirst, in T. 1 S., Rs. 7, 8, 
and i> \V.. an area between Frceburg and Millstadt, and second, in T, 
3 S., Rs. 6 and 7 W. in the vicinity of Marissa and Lenzburg (fig. 11). 
In each area, the Belleville coal ranges from 60 to 84 inches, and shows 
the three benches which characterize it in ibis part of the State. The 
top 12 to 24 inches is commonly the purest coal of the whole bed; 
the middle or thickest bench, is commonly duller than the rest and 
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Fiu. n. Index map of St. Clair County. 

contains numerous bands of dirt, pyrite, and charcoal: the twttom 
bench, below the "blue band", is extremely variable in composition and 
ranges from 12 to 24 inche.s in thickness. In places it is little more 
than carbonaceous shale, ahhough elsewhere it is as good as the mid- 
dle bench. 

Below the surficial materials, the coat is covered by bed rock of 
increasing thickness as the bed is traced eastward. This includes the 
black shale roof and the cap limestone, above which lies thick hard 
.shale. The roof shale ranges from 8 feet 10 less than an inch in thick- 
ness within relatively short distances and the limestone cap shows near- 
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ly as great variation. Near the outcrop of the coal, the overburden 
rarely includes any bed rock above the cap limestone, but farther east 
the up|>er shale is prominent. In the vicinity of Millstadt, the cover 
is less than ;J."» feet and il is probable that other fields may be found 
in which similar conditions obtain. 

Early in the preceding decade, a single operation in St. Clair 
County was producing at the rate of more than l.">,000 tons annually. 
No information is at hand regarding the details of the methods of 
handling either the overburden or the coal. Within the past year, 
some acreage west of Freeburg has been taken up and equipment 
for a commercial pit may soon be installed. 

Vermilion Col-nty 

In no county in the State has stripping been bo important as in 
Vermilion County. Here were worked out many of the improve- 
ments l)oth in equipment and the method of working which have made 
it jwssibte at the present time to strip coal that earlier was far too 
deeply buried for such recovery. Geologic reports for Vermilion 
County show the outcrop lines of the Danville (No. '} and Grape 
Creek (No. 6) coal beds drawn in a general north-south direction 
through T. 20 N.. R. 12 \V, : T. 1» N.. Rs. 11 and 12 W.: T. l.s N.. 
R. 11 \V., and T. K X.. R. 11 W, (fig. IS). Is some places this out- 
crop is accurately determined ; in others the overburden prevents de- 
tailed mapping, .\tong the main channel of \'ermilion River, both 
coals are above drainage, but upstream above the main fork, the west- 
ward dip of the coal beds carries them well below drainage and also 
below too great a thickness of overburden for strip])ing. It is mainly 
along the widened river valleys that stripping is practicable, and in 
the thirty-five years that mechanical stripping has \xxn practiced in this 
fietil. a large percentage of the available strip land has been worked. 
On this account, the \'ermilion County field is of interest more for 
its historical background than for its probable place in the ciuning de- 
velopment of the stripping industry. 

Two coal beds underlie the Vermilion County field, and each has 
been worked by stripping methods. The upper bed. commonly called 
the Danville coal and correlated as the No. "i in the Illinois section, 
ranges in thickness from about '.iC> inches to more than 60 inches in the 
stripping area. The Iwd varies locally in thick-ness, especially where 
the bed rock cover has been removed and the glacial drift lies directly 
over the coal. In some places, a shale parting not unlike the "blue 
band" of the No. 6 coal, divides the bed into two benches. .\s a rule, 
the partings are not as persistent as in the lower bed. Pyritic masses of 
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various sizes are especially abundant in parts of the bed. Equipment 
for operating and cleaning this material was installed in one plant, and 
during the war period the demand for sulphuric acid provided con- 
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siderable profit on this by-product. Of late years, this separated ma- 
terial has not been marketed. 

The roof of the Danville bed is commonly black shale of variable 
thickness, overlatn by gray shale which in places reaches a thickness 
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of more than -"tO feet. Its thickness in the stripping field depends 
u|)Oii the extent of erosion that the area has undergone. Above the 
bed rock is the usual glacial drift of the region. Where untouched by 
stream erosion, this is generally too thick for removal by shovels. The 
>tripping areas are largely restricted to the vicinity of the larger stream 
channels. 

The tirape Creek (No. 6) coal in the probable stripping area is 
generally more than <2 inches thick. It commonly lies in two benches 
separated by the shale parting known as the "blue band", which conies 
somewhat below the middle of the bed. The two benches are m»t un- 
like, consisting of aliemaiing dull and bright layers with interlaminated 
charcoal, dirt, and pyrite. The Gra[)e Creek coal has in most places a 
smaller amount of impurities than the Danville bed. 

In the stripping area, the l>ed rock over this coal is shale, although 
in the immediate vicinity of Danville there is a persistent limestone 
caprock somewhat almve the coal. The more common shale is rela- 
tively uncon.solidated, and is readily handled by the shovel. 

Six conmiercial pits arc miw beinj; operated in \eniiiliiin County, 
four of them working the Danville coal, and two working the Grni)e 
Creek l>ed. In the westernmost of these pits, the stripping is d<me with 
a steam shovel o|)erating a U-yard bucket on an Hli-fiiot Ikjoui. Ihe coal 
has been strip|)ed in a series of east-west cuts, working northward to a 
limit fixed by former underground mines long since abandoned. Shovel 
g^ngs finish cleaning off the coal, hrotmis being used only when nec- 
essary. The coal is then shot with black |>owder, loaded into .Vton pit 
cars with a standard steam shovel using a 1 |/.-yard dipper. The cars 
are hauie<l by <JI)-ton steam locomotives in trips of twelve to the foot 
of a long incline leading to the tipple at the lop of the bluff. On account 
iif the king steep jmll. the pit cars are handled one at a time up this 
incline. .\l the tipple, most of the coal is passed over screens and pick- 
ing table.-;, although some mine run is also marketed. Water in this 
pit is pum|Kd over the sjxsil bank to the main drainage line of the 
region. 

The overburden, though thinner near the river valley to the s»nith 
and ea.st, is rather unifonnly about .'t."i to .'lO feet where it is now being 
removed. Ii includes about Ml feet of surface soil and .slightly bouldery 
clay and from 'i'l to 40 feet of light gray shale, fairly hard and asually; 
well bedded. Practically no variations in character of overburden are 
met in this tract. The coal ranges from .');-2 to (i feet in thickness, and 
is essentially flat. The only interruptions of the bed are found where 
the shale roof and some of the coal have l>een removed by earlier 
erosion, pniducing a down-roll which in places cuts out all but two (ect 
of the bed. 
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Another pit, also working the Danville coal bed, is operating two 
steam shovels, one equipped with a 3-yard dipper on a 70-foot boom, 
the other with a U-yard dipper on a boom about 80 feet long. Through- 
out this pit, the stripping is done essentially along lines which parallel 
the drainage of the area, the limit of stripping is determined by the 
main valley walls, back of which the overburden is too great for present 
melhods and equipment. Shovel gangs follow the stripper, and the 
coal is loaded out to 5-ton, side gate, pit cars with a 1 J/^-yard steatn 
shovel. The pit locomotives carry about fifteen cars in a trip to the 
foot of a long incline leading to the tipple, which is situated along the 
railroad track at the top of the bluff. Cars are hauled up the incline by 
a cable in trips of four. At the tipple, they are dumped into a hop|ier 
which feeds the coal on to an endless steel conveyor by which it is car- 
ried to the screens. On this first conveyor, the larger lumps are sledged 
and two pickers remove impurities. After screening, the coal again 
passes over picking tables before being loaded by booms to railway cars 
below. This tipple was equipped during the war period for separating 
and cleaning the pyrite which cjccurs rather abundantly throughout the 
coal bed. Since the demand for this material has lessened, it is merely 
separated and buried to prevent firing. 

The coal in this pit ranges from 5 to 6 feet 'in thickness, and 
although it includes the many impurities of pyrite and shale character- 
istic of this bed, no regular iwtrtings are recognized. The overburden 
is extremely variable, dei)ending on the location of the cut with refer- 
ence to the valley. In much of the middle portion of the valley, there 
is as little as 6 feet of shale inmiediately overlying the coal, with per- 
haps no more than 12 feet of tilt or alluvial sands above. .\s the shovel 
approaches the main valley wall, however, the overburden changes in 
character and increases in thickness. At points where maximum cover 
is removed, the cut shows as much as 1,1 feet of surface material, in- 
cluding some bouldery clay and 35 feet of light gray shale, well bedded 
and rather hard. 

In working the Grape Creek coal southeast of Georgetown, the 
overburden is handled with a steam shovel operating a 5-yard dipper 
on an 80-foot boom. The coal is recovered from a stream valley, and, 
as usual in such situations, the direction of cut is determined by the 
topography of the field. The shovel gang completes the cleaning of the 
coal, as sweeping is usually unnecessary because of the character of the 
overburden. The coal is loaded out with a steam shovel using a 1^- 
yard dipjier. Pit cars of 5-ton capacity with side gates, and running on 
a 36-inch track are hauled out in trips of four to the tipple at the west 
end of the pit. The coal is dumped into a hopper, thence fed to a steel 
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conveyor, by which il is taken to screens and picking tables. Two sizes 
are made in this mine ; all coal passing one-inch bar screen is classed as 
Iwnip and the rest as screenings. Lump coal is loaded over booms, the 
screenings through chulcs. The overburden in this pit varies as differ- 
ent parts of the valley are worked, but on the average shows from 10 
to I-) feet of surface material with perhaps a maximum of 25 feet of 
shale below. The coal bed averages about 5 feet in thickness and com- 
nionly shows some pyrite and shale partings. 

WAn.Asii County 

Wabash County has never been ntore than a local producer of 
ci>al, for the known beds are thin or He deeply buried. In the south 
central part of the county, however, a coal of moderate thickness 
appears to lie at shallow depth in T. 1 N'., Rs. 12, 13 and 14 W., and in 
Tp.-!. 1 and -i S., Rs. K) and 14 W. 

The only coal in the county which appears to be workable by strip- 
ping methods is the thin bed known as the Friendsville coal, which has 
been mined in wagon pits near Friendsville, Maud, Bellmont and Keens- 
burg. It has been reported generally at shallow depths elsewhere in 
this field, so that its area. is fairly well known. .\t the north, however, 
the limit is not fixed, and the coal is possibly continuous with the sim- 
ilar bed near Calhoun in Richland County. 

In Wabash County, the Friendsville coat ranges from less than ^^i 
to more than 48 inches in thickness, and (wrhaps does not vary much 
from ;16 inches over most of the area mapped (fig. 19). 

In this field, the cover ranges from less than 10 feet to more 
than fij feet. It is believed that along the rather wide stream valleys of 
the region, considerable tracts will be found in which the coal lies at less 
than 3.1 feet liclow the surf.ice. 

The r(K)f of the coal is cimunonly gray shale but where the bed 
rock cover is thick, the shale may be topi>ed by sandstone. lx)cally. as 
reported in a few tests, the coal is accompanied by a limestone roof ami 
this, too. is in places overlain by sandstone. In these variations, the 
Friendsville coal closely resembles the Calhoun bed which is mined a 
few miles to the northwest. 

So far as has l>cen rei«>rted. this bed has not been stripiH-d. and no 
analyses are at hand to indicate its composition. From early re|M>rts. 
the coal appears rather high in impurities, so that the yield of ash is 
large. It burn.s rather freely, but does not coke. 

W'arrivN County 
Warren County shows but little territory which appears to be val- 
uable as strip coal pro|xrty. In general, the coals of the county arc 
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sandy in the upper part than below, commonly grading laterally into 
sandstone. It is not believed that this stratum will seriously interfere 
with stripping operations. In the area indicated on figure 9, the sur- 
face material seems to be from 5 to 55 feet thick, but it is recognized 
that this maximum will be exceeded locally. 

The lower coal, which is present in at least the eastern part of 
T, 9 N'., R. 2 W. is about 40 inches thick, but is relatively soft and 
notably laminated with prominent bright and dull bands. A bony or 
shale parting near the middle is usually present, and ihe lower bench 
is softer than the top. Facings of calcite, gypsum and pyrite are so 
ainimon in exposures now known that the ash and sulphur content is 
generally high. It is not improbable that, when opened farther from 
the outcrop, the impurities will be of less importance, a feature which 
should be carefully noted in any tesis for commercial operations. The 
overburden, obviously greater than that of the Colchester bed, is essen- 
tially the same as that noted for the upper bed, with the additional bcil 
rock which normally intervenes between the two coals. This interval 
at the maximum includes about 30 feet of shale below the Colchester 
bed, and from 2 to 8 feet of limestone coming between that shale and 
the roof clod of the lower coal bed. It is not probable that there are 
any extensive areas in which the lower bed can be stripped. 

Wayne County 
Described on page 57. 

Will County 
Described on page 26. 

Williamson County 

Williamson County includes between thirty and forty miles of the 
outcrop line of the Herrin (No. 6) coal, and an unknown amount of 
the outcrop hue of lower beds such as the Harrisburg ( No. 5) and the 
Murphysboro (No. 2) coals. Since the areas in which these lower beds 
may perhaps be stripped can not be defined on present data, this report 
will deal with the Herrin bed only. Some mention of (he Harrisburg 
coal was made in connection with the discussion of that bed in Saline 
County. 

Because of the relatively steep northward dip of the Pennsylvan- 
ian beds in this part of the Stale, the stripping area for the Herrin coal 
is limited to a narrow belt just north of the outcrop line. The cover 
of glacial drift in this county, as elsewhere in the coal fields of Illinois, 
renders it difficult to detennine the limit of any coal bed accurately. 
Particularly in the area between Herrin and Crab Orchard Creek val- 
ley to the south are the relations indefinite. 
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With the above modificatioii, the following townships may l)e con- 
sidered as including the outcrop of the No. fi coal in such relaiions of 
thickness and cover as to W worth testing for stripping purposes: T. K 
S.. K. 1 E. ; and T. 'J S,. Rs. 1. 2. 3, and 4 E. 

Throughout practically all of this field, the coal is "2 inches or 
more in thickness, although in some pits it averages as much as S4 
inches. As elsewhere, on account of pre-glacial erosion, the coal is 
thinner and shows greater variation in thickness near the otitcrop than 
farther liack. The following descriptions of this coal now mined 
so extensively underground in the northern \mU of this county and 
in Franklin and Jefferson counties is generally applicable to this field.' 

"The coal is shining black, commonly handed, and on close inspec- 
tion appears laminated with alternating bright and dull lines. .\ "blue 
ban<r. or dirt band, found almost ever\where If* lo 30 inches alxive 
the floor, generally consists of l>one or shaly coal or of gray shale, lis 
thickness varies from one-half lo 21/, inches with an average of about 
l-'.i inches. 

".•\ clean persistent [tarting of mother coal lies 11 to 21 inches 
below the top of the bed and a second parting generally appears .'> to 8 
inches down. .Above the upiK-r parting the coal is in layers -i to H 
inches thick, with partings of mother coal I)ciween them. Local lenses 
of mother coal, fi inches to 5 feet in length and 1 to 4 inches thick, 
are conmion in the upper third of the l>ed. Small pyrite lenses and 
streaks of bone, a few inches to a foot or more in length and one-fourth 
to I inch in thickness are found here and there in the middle por- 
tii>n of the bed, a short distance above the 'blue band'. In the mid- 
dle and lower parts of the im] the lamination is less distinct but the 
liedding is still evident." 

The cover of the Herrin ( No. C) coal near the line of outcrop is 
similar to that descril>ed for Jackson Cotmty on the west. In the area 
mapped for testing (fig. 20). the cover is believed lo be less than 70 
feet thick. The glacial drift, including some Ixiuldcr clay but more 
commonly fine clay without stones larger then |x-bbles. ranges from 
about ."i to 2.") feet in thickness. Near the margin of ihc coal bed the 
cover is about half of surficial and half of lied rock materials. .\s the 
deeper part of the field is entered, the increased thickness of cover 
includes a greater proportion of bed rock. 

The immediate cover of the coal is normally .T feet of black shale, 
slaty in places. Alwve this is the cap limestone, ranging from a thin 
stratum of boulders to a massive bed more than 5 feet thick. The 
limestone is overlain by another bed of shale more or less sandy .ind 

'Hhaw. K W.. nnil Ssvub*. T. E, I'. 8. Oral. Rurvt-v <!mL .\tlas. Uurphyn- 
boro-Herrin F..II0 (No. Ik'i). p- 11. 1911. 
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grading to sandstone in places. In some pits, clay shale comes in be- 
tween the coal and the slaty black shale. Near Spillertowii, T. 9 S., 
R. 2 E., this gray shale is commonly in the form of lenses, but else- 
where, as near Carterville, T. 9 S., R. 1 E., it is a thick massive bed, 
and no other strata appear over the coal. 

These several beds above the coal vary considerably from place 
to place, so that no standard cover can be described. Where thin, the 
overburden may include some 1.5 feet of glacial clay with an equal 
thickness of gray shale or of limestone and slate above the coal. 
Where the total cover is thicker, the glacial drift may be no heavier, 
but the additional overburden includes greater thicknesses of limestone 
and of overlying gray shale. It is believed that only rarely will areas 



Pia. 21. Dlasrammatlc aecllon ot overburden In a WiLllHinRon Counly pit, 

be found in which cover is of such character as to be too difficult to 
remove with modern stripping equipment. 

Stripping has been practiced for many years in this county so 
that equipment and mining methods vary from pit to pit. At one of 
the larger pits southeast of Ilerrin. the stripping shovel makes a 
straight north-south cut working westward across the property. The 
surface of the coal is well cleaned with shovel and broom, so that after 
^hooting the coat can be loaded directly to the railway cars for ship- 
ment. No screening equipment has been installed at this pit since mine 
run only is shipped. 

The coal at this pit ranges from 13 inches to 102 inches in thick- 
ness, except where part of the bed has been removed by erosion. The 
bed dips gently northward, but shows local rolls as much as 5 feet 
high. Figure 21 shows the relative positions of coal, shale, and lime- 
stone, as exposed at the time of examination of this pit. It will be 
noted that the shale bed just over the coal thickens to the south. Where 
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the pit was o|icn(<l, no other lied rock a]))>c.ired over the eoal. The 
coal it-cif has shown hut little variation in character or thickness with 
the chanEc in the overburden. Where measured, the 1>«1 was « feel 
thick and showed few partings except the regular "blue land" o( 
shaic abciut 2 itm-tkamm^miSaor clay. 

Whatever water nccunnitatr- at Jie l>otloni of the pit is puni]>ed 
over the uncut liank into the re);ular drainage channel of the arei. 

South of this pit is another which has lieen worked with varjing 
degrees of succe>s for several years. At the pr»-eu time, the vtrip- 
jting is done hy a steam shovel iiiieraling an H'-foot l-<om which car- 
ries a fi-yard dipper on a TtS-ftHJi dip()er-siick. The plan of opera- 



liMMsha, U-,n cli;.r,i-ed IP.in lii.u- to liri,.- :,- ^.',ri',ii. f.i, l-r- !- 
ce-itated ni.,.lili.-aii'.n of ih-- .,ri;;iH;il plan. k.-.-.ii:!y il,,- .■■- 
liiin -iripjK'l in a circular l.'li, liir- lir I ciir- U-iti;r a- lar frr 
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gani:.. 'l;;.- ....il i- tli-n -I,..! »,rh 1,;.,. k c.i.l.r .vd !..-,|..l .1 
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some time cleaning up the mixed coal and shale at the fault zone. 
Soinc shifting of llie track grade is obviously necessitated by the fault 
also. 

In the Spillertown area, T. 9 S., R. 8 E., no large pits are 
now being worked, but several local pits are ■ usttally in o]>eralion. 
These commonly work on as little as ten acres, so that there may be 
three or four pits on a single forty-acre tract. In the main, these 
are wholly hand worked, the mule and hand scraper followed by 
sweepers or not, as the market may demand. Most of the surface dirt 
is cleaned of! but the elimination of the hard roof shale is not as 
thorough. Waler is usually taken care of by gasoline driven pumps. 

The coal is not worked far down the slight northeast dip. since 
the stripping equipment does not permit handling any great thickness 
of overburden economically. The exposures examined show coal from 
C to 8 feet thick, about 3 feet nf black fissile shale with highly weath- 
ered limestone nearly 10 feet thick, and from 5 to 15 feet of surface 
clay on top. Figure 22 shows the general appearance of the pits in 
which the bed rook cover is slight and includes no limestone. 

Other Counties 



As stated in the general discussion earHer in this report, some 
of those counties lying outside the main producing fields of the State 
are known to contain more or less extensive deposits of thin coal at 
depths which in general are slight enough lo permit stripping. These 
beds have been worked in a small way for a great many years, but 
little or no .systematic drilling has been reported so that their actual 
extent is not known. Commercial operations have not been started 
in any of these counties, nor does it seem likely that any will be in 
the near future. On the other hand, some of these deposits may be of 
value in meeting the present local needs of communities commercially 
less accessible to present coal production, and certainly will be inijx)rt- 
ant in the future when the thicker coal beds are worked out. 

The coal immediately below the surface material throughout these 
minor fields is uniformly thin, ranging from a few inches to a little 
more than 3 feet. In general, the de|x>sits are less than 24 inches thick, 
but further drilling may show greater average thickness in places. 
The l)eds are essentially flat lying when large areas arc considered, but 
within a given township or even a single square mite, considerable 
difference in elevation may be noted. The coal lies in a series of ir- 
regularly shaped, nearly discontinuous Iwsins, so that several distinct 
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fields may be found within a single counly. In places the coal has 
been found to be of excellent quality, r-lsewlicrc, even within a short 
distance, it has lieen found to vary from good lo very |)Oor grade, 
with abundant partings of shale or pyrite. In other words, these de- 
posits exhibit the variation in both chemical and physical properties 
which are tn be expected in coals of local deposition in small swamps 
where conditions were not uniform cither over large areas or during 
long periods of time. 

Comparable to variations in the coal Iwd are the differences in 
roof conditions. Shale is the most common roof for these l)eds of thin 
coal, but it may be sandy, or slaty, or soft and massive. Locally, the 
roof is sandstone or in a few places limestone. 

EFFIXr.MAM A\H CLAV COUNTIES 

.\ coal which W'orthen called No. I(> of the general coal section, 
lies beneath relatively light cover in the southwestern portion of Effing- 
ham County. It has been reported 36 inches thick, but where meas- 
ured, proved to be less than S4 inches. The bed dips eastward so that 
it is loo deep for stripping a short distance from its outcrop. The over- 
burden is variable in character. liKally including calcareous black shale. 
In places the coal is overlain by a 4-foot limestone and loose drift. 
Probably the only stripping areas will be fc)und near the drainage lines. 
Xorthwestcrn Clay County may include an extension of this field. 

MARION AND JKFFKRSON COlNTIF„S 

Thin coal underlies practically alt of Marion County, and all but 
the southwest part of Jefferson County, ranging in thickness from a 
few inches to 2 feet. Worthen reported coal at nearly forty places in 
Marion County alone, and stated that the (juahly was "in most instances 
very fair." With but few exceptions, he referred all these discoveries 
to the same coal bed. If this is the case, the deposition of coal seems lo 
have been rather more uniform here than in Effingham and Clay conn- 
ties to the northeast. The overburden includes black sheeted shale with 
limestone overlying it in places. Elsewhere, the black shale grades up- 
ward into softer shale, capped by sandstone. In Jefferson County, the 
bed rarely includes more than IK inches of good coal, the rest being 
pyrilic and bony. In places the bed is split by a shale parting, which 
locally becomes too thick to permit mining the coal. 

WAYNE ANn EDWARI>S COUNTIES 

Only a small part of Wayne and Edwards counties contains coal 
of any thickness suitable for stripping. In the northeast portion of 
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Wayne and the adjoining part of Edwards County, a coal ranging from 
1 to 2 feet in thickness lies relatively near the surface, but it is com- 
monly too deeply buried to be stripped. The bed rock overburden in- 
cludes a few feet of shale with sandstone above. The surficial de- 
posits are usually less than 15 feet in the interior of the counties, 
but somewhat thicker toward the east margin of Edwards County 
along Bonpas Creek and the Wabasii. In southeastern Edwards 
County, a coal bed ranging from 30 to 36 inches in thickness lies at 
less than 40 feet beneath several small areas. The coal is reported 
to be hard, of splinty or semi-block grade, and is probably to be cor- 
related wiih some of the beds across the Wabash in Indiana. It was 
tentatively regarded by Worthen as identical with his No. 13 of the 
Illinois section. 

JOHNSON AND POPE COUNTIES 

Both Johnson and Pope counties lie at the south end of the Illi- 
nois coal field, and do not appear to contain coal deposits that are 
especially valuable for stripping purposes, but as stripping has been 
done in place.s in them, a brief discussion is included in this report. 

Coal has been stripped in sec. 32, T. 11 S., R. 3 E. and sees. 3, 19 
and 32 of T. 11 S., R. 4 E., all in Johnson County. The areas suitable 
for stripping are limited to the rather sharply incised valleys. The 
coal ranges from 18 to 36 inches in thickness, and commonly lies be- 
neath a sandstone roof. Only limited thicknesses of this rock can 
be removed profitably in the local stripping operations afforded by 
this thin coal. 

In Pope County, stripping coal is known in sees. 14 and 32. T. 
12 S., R. 6 E. Here, the coal outcrops along streams, and the cover 
is too thick for stripping, except close to the channels. The coal is 
about 2 feet thick, and is usually overlain by from 5 to 12 feet of dark 
gray shale. Where the bed rock is heavier, the cover includes several 
feet of sandstone. 

Both of these coals are thought to lie low enough in the general 
coal section of the Illinois field to be at or below the horizon of the No. 
1 coal. 
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